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HARDWARE 


DEVELOPMENT OF A COMPUTER ARRAY PROCESSOR 
Yerevan KOMMUNIST in Russian 29 Dec 79 p 1 

Sn . " on 
{Article by R. Melikstyan: "Step Aside Time!" _/ 


Ltext/ The state committee on 26 December signed a 
delivery receipt and recommended the initial series 
production of the first Soviet array processor, which 
was developed at the Yerevan Scientific Research In- 
stitute of Mathemati::al Machines. 


It has become fine tradition at the largest scientific enterprise in our 
republic to hand in its latest development toward the close of the year. 
Last year it was the YeS 1045 computer, and the year before that it was the 
Nair’ 4. Once again it is launching time at the institute. The testing of 
yet another offspring of the collective has just been completed: the array 
processor YeS 2345. And even though the usual turmoil that is typical at 
such a time has not ended, everyone is in a festive, elated mood. Acade- 
mician Anatoliy Alekseyevich Dorodnitsyn, chairman of the state committee, 
held his traditional interview: 


"Initially, I probably should explain to the reader just what an array 
processor is, and its importance. During these troubled times of scientif- 
ic and technical progress, with the rapid penetration of computer technol- 
ogy literally into every sphere of life, the problem of increasing the 
speed of operations, and, consequently, the efficiency of the computers is 
becoming ever more pressing. Computer technology is moving toward that 
invisible boundary where further reductions in the time required for the 
carrying out of each operation will be more and more a factor of the speed 
of signal transmission, and it will be necessary to find other ways of in- 
creasing the productivity of computers. 


But science has found a way out of this situation. If it is not possible 
to reduce the time of a single operation, then we simultaneously can carry 
out several such operations or, at the least, superimpose one operation on 
top of another. We would like to use a historical example to illustrate 
this idea. As it is generally known, the first logarithmic tables were 














formulated by the Scottish mathematician Napier back in the 17th century. 
Before he started work on this task, he calculated that in order to carry 
out all of the necessary computations it would take not only his own entire 
lifetime, but also those of his children and grandchildren. The scientist 
then turned to the British Defense Ministry with a request to detach a reg- 
iment of soldiers, each one of whom would carry out a single calculation. 


The array processor that we have now recommended for production was devel- 
oped initially in the USSR, and to a certain extent duplicates that idea. 
It has been manufactured using the very same hardware as is contained in 
the YeS 1045 computer and is closely aligned with it. This yields huge 
savings in the production of the processor. The YeS 1045 can carry out 
880,000 operations per minute, but when the array processor is connected 

it can carry out 30 million operations. One of the most important geophys- 
ical problems, which has been solved on the YeS 1030 computer in 5,000 
seconds, was solved in 10 seconds during the tests of the processor. 


Even though the processor was designed to solve computer problems of a spe- 
cific class, that class is so broad and important that the significance of 
its development is difficult to overestimate. 


The new equipment contains an advanced control and diagnostics system and 
abundant software, which maxes it accessible to a wide range of users with- 
out difficulty." 


During its state tests, the array processor YeS 2345 operated continuously 
for 500 hours without a siajle breakdown. The tension, naturally, was high, 
but it also could be compared with the stress that the creators of this 
computer device had to endure during the years of their persistent search 
and painstaking labor, which was accompanied by the joys of discovery or 
the grief of deadlocks, by returns to the starting point or by impromptu 
breakthroughs. 


Development of the processor was not introduced into the work plan of the 
institute from above. The idea was born here in the institute by a group 
of people who were enthused by their work and totally dedicated to it. At 
first, they discussed the idea guardedly. Then the dream “touched down,” 
became a reality, and took form in the initial approximate calculations. 
Gradually a group of departments were identified that could evaluate the 
worth of the future development. 





Geophysics -- the search for underground treasures, during which it is 
necessary to carry out a multitude of mathematical calcualtions while anal- 
yzing data that have been accumulating for many years. Meteorology -- the 
real time processing of an endless flow of information gathered from di- 
verse points on the planet and from catellites orbiting over it. Nuclear 
physics -- the reading of the calling cards of the elementary particles 
that are created in giant accelerators. The potential for the development 














of the processor was unquestioned. All that was left to be done was to de- 
termine the practicality of its implementation. 


“Several years ago we met to make a final decision on whether we would be- 
gin work on the processor,” Arman Takvorovich Kuchukyan, the chief designer 
of the YeS 2345 said. "The proposal report that we were to forward to the 
government was on my desk. It was a difficult decision. We were taking on 
a tremendous responsibility. I gazed at my comrades. They were encourag- 
ing and opted for the one true solution. We decided to work on the pro- 
cessor. We would not turn back -- no matter how difficult it became." 


It did indeed become difficult. The effectiveness of the project depended 
significantly on how many series manufactured components, design, and tech- 
nological solutions would be used in the processor; and the electronics 
workers, process engineers, and designers led by L. Martirosyan, L. 
Grigoryan, and L. Chakhoyan handled this admirably. Additionally, the pro- 
cessor had to incorporate maximally effective logic functions. Here impor- 
tant work was accomplished by the groups of V. Tadevosyan and T. 
Kuznetsovaya, who were led by L. Gasparyan. 


The reliability and trouble free performance of the computer and the diag- 
nostics of its own errors were supported by personnel under the leadership 
of I. Mkrtumyan. Many individuals under the supervision of Zh. Nalbandyan 
workea on the construction of the software for effectively connecting the 
processor with the YeS 1045 computer. There also were sleepless nights 
spent doing calculations on the future processor, uncompromising discuss- 
ions by the developers, and nerve-wracking expectation of the results of 
the primary examination -- the state tests. Now all of that is in the 
past. 


But the primary thing, Migran Aramovich Somerdzhyan, the director of the 
institute, observed, “was the faith of the people in their own strength, 
and belief in the need and the potential of the work that was being done. 


Also, every scientific organization has its own credo, its own fundamental 
attitude toward work. We feel that the next phase of the future develop- 
ment of electronic computing technology will be specialization, ensuring 
the provision of maximum efficiency. The development of the array pro- 
cessor has completely affirmed this assumption.” 


When they accepted the YeS 2345, the representative committee incidentally 
fulfilled one other important task. The institute presented the so-called 
program of complex facilities for regeneration for testing. Put in more 
general terms -- the system which allows the computer to detect and correct 
its own mistakes without interrupting operations. The deputy chairman of 
the state committee, Doctor of Technical Sciences Anatoliy Nikolayevich 
Myamlin discussed this with us. 

















"Ice is paradoxical but a fact that man believes in the machines created by 
his own brains and hands more than in himself. The computer errs less 
frequently and is able more rapidly to catch and remedy its own flaws. 
Nevertheless, sometimes it wppens that such mistakes must be corrected 
immediately without interrupting operations. In this connection, the pro- 
gram developed in the Yerevan Institute of Mathematical Machines under the 
leadership of V. Ter-Israyelyan is exceptionally promising. 


Imagine, a computer that controls the movement of an aircraft in the vicin- 
ity of an airport. Some sort of error occurs, which has the potential --to 
use a rare example-- to result in the critical situation of an aircraft 
accident. The aircraft is not going to hover in the air and wait while the 
operators or the computer detects the error and corrects it. Action must 
be taken in accordance with the actual situation. The miscalculations must 
be corrected immediately. 


The program that we approved in Yerevan will do this with a high degree of 
effectiveness. Based on the data, I can say that it makes it possible to 
reduce three times over, without a minimum error probability, the errors 
committed by the computer in solving the specified and analogous tasks." 


The tests have been completed. The delivery receipt has been signed. The 
activities of the collective of thousands of individuals are settling down. 
What are they working on now? We won't attempt to guess. We wish the 
creators of the intelligent machines new successes and achievements. 


7198 
CSO: 1863 























THE “ELEKTRONIKA BZ-26" MICROCALCULATOR 
Moscow EKONOMICHESKAYA GAZETA in Russian No 1, 1980 p 23 


[Advertisement | 


[Excerpts] The calculator performs the four arithmetic actions, multipli- 
cation or division by a constant number, extracts square roots, performs 
operations with percentages, chain calculations, data memory and storage. 
All operations are accomplished with consideration of the sign and the 
position of the decimal point. 


Price -- 70 rubles apiece. 
Works on batteries or 220 V AC. 


For questions about wholesale prices on written orders refer to the Scien- 
tific Research Institute "Elektronika” by phone--Moscow 535-02-31,. 
| 176-2174) 


2174 
CSO: 1863 




















STANDARD FOR DESIGN, MANUFACTURE OF PRINTED PLATES INTRODUCED 


Moscow STANDARDT. EXSPRESS-INFORMATSIYA in Russian No 40, 1979 pp 18-19 


[Item: "Section E. Zlectronics Engineering, Radio Electronics, and Com- 
munications” ] 


[Text] GOST-23751-79. Printed Plates. Specificotions and Design Pro- 
cedures 


This is an original standard which was ratified by a decree of the USSR 
State Committee for Standards on 17 July 1979. Its effective period runs 
from 1 July 1980 to 1 July 1985. 


The objective of its development is to achieve maximum standardization of 
specifications for the design of one-, two-, and multi-layered printed 
plates on rigid and flexible beses and of flexible printed cables and to 
standardize the procedures involved in their manufacture. 


The standard applies to one-, two-, and multi-layered printed plates, 
flexible printed plates, and flexible printed cables. It establishes 
procedures for designing printed plates (manual, semiautomated, and 
automated), a printed circuit density (nominal width of conductors and 
distances between them) of 0.15 millimeters, a ratio of the diameter of 
the metallized hole to the plate thickness of 0.33 millimeters, thick- 
nesses of 0.1-0.3 millimeters for a printed plate, diameters of 0.5-2.1 
millimeters for nonmetallized holes, diameters of 0.4-2.0 millimeters for 
metallized holes, and a <learance from +0.05 to +0.2 millimeters for the 
distances between the centers of transfer and circuit holes. 


Introduction of the standard will make it possible to reduce labor- 
intensiveness in the design and manufacture of printed plates. The ex- 
pected economic impact is more than 700,000 rubles a year. 

{[132-11176] 
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USSR 


PROCEDURE FOR DETERMINING THE SYSTEMS ENGINEERING LEVEL OF ASU ON THE BASIS 
OF EXPERT ASSESSMENT OF THE OBSERVANCE OF THE PRINCIPLES OF ASU DISICN 


Riga "ZVESTIYA AKADEMII NAUK LATVIYSKOY SSR in Russian No 11, 1979 pp 35-41 
manuscript received 27 May 79 


BERZIN'SH, A. YA., Republic Branch Computer Center of the Latlegyrom [Latvian 
Light Industry] 


[Abstract] 1 view of the low cost-effectiveness of some ASU [automated con- 
trol systems , their design and performance analysis are reassessed. A pro- 
cedure basec on the consideration of a new group of indicators--ASU design 


principles--is in this connection proposed for the assessment of ASU from 
the systems engineering standpoint, since analysis of the existing ASU shows 
that their occasionally low efficiency is largely due to failure to observe 
the systemic approach to their design. The corresponding design principles 
are formulated in the forr of propositions and their corollaries. A 10- 
point system for grading the observance of design principles is proposed 

an! a corresponding algorithm for the computation of group estimates is pre- 
sented. Operating trials of the proposed proceijure are described. Refer- 
ences 7 (Russian). 

[151-1386] 


USSR UDC 681.3:658.581 


A TECHNIGUE FOR CORRECTING THE PERIODICITY OF TECHNICAL SERVICING OF COM- 
PUTER HARDWARE 


Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 10, 1979 pp 7-8 
TOMILOV, B. YE.. candidate of technical sciences 


[Abstract] The author discusses the difficulties involved in correct de- 
termination of the periodicity of technical servicing of computer hardware. 
The problem of correcting the servicing periodicity is considered from the 
standpoint of ensuring a predetermined reliability index under given condi- 
tions. A techniane is proposed for solving this problem that has the merit 
of an individual approach to each computing system since it is based on sta- 
tistical data on the periods of operation of specific computer facilities 
until failure after technical servicing. The mathematical basis of the 
procedure is given. References 3 (Russian). 

[129-6610] 














USSR UDC 681.326.73:681.327.12 
A PHOTOREADOUT DEVICE AND PANEL TERMINAL FOR MICROCOMPUTERS 

Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 10, 1979 p 1l 
BOCHAROVA, R. V., MORENKOV, A. D. and TIMOFEYEV, V. A., engineers 


[Abstract] The Consul-260 printer and FS-1501 photoreadout device for auto- 
mated control systems based on CAMAC equipment are expensive, complicated, 
scarce, and in some cases ineffective as well. To circumvent the problems 
involved in using these devices, the Special Design Office of the Institute 
of Radio Engineering and Electronics of the USSR Academy of Sciences has 
developed a punchtape input device and a panel terminal for the Elektronika 
60 microcomputer. The computer equipped with these devices fits in a case 
conforming to the IEC standard of 440 x 530 x 90 mm, and is connected to a 
CAMAC crate. Tape feed of the photoreadout device is by a sprocket Urive 
at a rate of 250-300 lines per second. The head measures 40 x 40 x 90 m. 
The panel terminal has a keyboard and a 16-digit LED display. All commands, 
addresses and data necessary for operation of the computer and verification 
of states can be keyboarded from this terminal. Figure 1; references 2 
(Russian). 

[129-6610] 


USSR UDC 681.3:62-176.48.003.13 
PROBLEMS OF DETERMINING THE ECONOMI( EFFECTIVENESS OF USING MICROPROCESSORS 
Moscow PRIBORY I SISTEMY UPRAVLENIYA in: Russian No 10, 1979 pp 38-40 


KONSON, A. S., doctor of economic sciences, and LUKOSHYAVICHYUS-LUKOSHYUS, 
A.-S.A., engineer 


[Abstract] The authors consider the economic aspects of microprocessors, 
wi ich are universal inexpensive LSI chips that can do arithmetic and logic 
operations in accordance with a preset program. Such devices are the lat- 
est element base in different instruments and systems. The use of micro- 
processors in the electronic part of various industrial equipment and data 
processing systems reduces the cost of manufacture, accelerates the design 
of the electronic part of equipment, reduces overall dimensions and mass 
as well as overhead expenses, improves reliability, and shortens the time 
of updating equipment and correcting errors, These advantages have made 
microprocessors very popular in all fields of the national economy and 




















society. The economic effectiveness of microprocessors as applied to equip- 
ment in the industrial sphere is considered in tnis article. Methods 

and numerical values of coefficients are presented that facilitate calcula- 
tions of the economic effectiveness of using microprocessors in industrial 
equipment. References 6 (Russian). 

[129-6610] 





USSR UDC 68.327.28 
REPROGRAMMABLE SEMIPERMANENT COMPUTER STORAGE UNIT 

Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 11, 1979 pp 31-32 
LUKICHEV, I. N., NAYFEL'D, V. L. and ROG, G. V. 


[Abstract] A reprogrammable semipermanent memory unit (RSMU) for use in 
data processing systems jointly with the S5-02 microcomputer has been de- 
veloped. The RSMU is based on K519RE2A type microcircuits with an 8x8 four- 
bit word structure. A structural diagram of the RSMU is presented. It con- 
tains, among others a file for the storage of 2048 24-bit words, and its de- 
sign is adapted to such special features of KS519RE2A microcircuitry as ab- 
sence of selective data erasure (8 words at a time are erased), limited data 
storage time (2000 hr), and a high supply voltage (up to 50 v) in the record- 
ing and erasure modes. Protection against faulty erasure due to extraneous 
noise is provided. The RSMU is assembled from standard components and mod- 
ules. The device takes 2.5 microseconds to select or erase data or to re- 
cord a single word, and its dimensions are 436x260x237 mm. Figures 3; ref- 
erences 2 (Russian). 

[134-1386] 








USSR UDC 681.14-523.8 
DATA INPUT DEVICE 

Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 11, 1979 pp 33-34 
MALYARENKO, V. A. 


[Abstract] A device for a more effective input of analog and discrete in- 
formation from remote external sources to the BESM-4M computer is described. 
The device, which consists of a VA-41 reproduction unit and an interface, 
transfers data from K-60-41 magnetic tape storage to the BESM-4M computer. 
It is operated from the computer by means of two types of commands: start- 
stop of the motor of the tape-drawing mechanism of the VA-41, and data read- 
out. Processes are tape-recorded in the K-60-41 in zones of specified 
length. Programmed identification of the desired zone takes place during 
computer processing of the data. The use of this data input device, which 
was first developed in 1974, markedly reduces data setup time, since the 
device precludes the need to process oscillograms to digital form and then 
to process the digital material to a form suitable for computer input, thus 
making it possible to substantially reduce the time and resources needed to 
obtain results of research into or tests of various machinery and equipment. 
Figure l. 

[134-1386] 


USSR UDC 681.322.004.122 
INTERMODULE CONNECTIONS IN AN SM-2 SMALL-COMPUTER COMPLEX 
Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 12, Dec 79 pp 7-8 


GOMON, L. V., engineer, ITENBERG, I. I., candidate in technical sciences, 
LAMANOV, G. I., engineer, and YAKOVLEV, A. R., engineer 


[Abstract] A radially interconnected system of autonomous SM-2 small-com- 
puter modules is considered which has a high reliability without down time 
due to limited capacity as well as a high degree of flexibility making it 
more universally applicable and rendering it more immune to obsolescence. 
Intrasystem communication has been simplified on the basis of a general- 
purpose asynchronous algorithm of connecting the processors and the channels 
to the internal storage and to the input-output matchers. A main feature 

in this system is that each module has its own automatic clocking device, 
the same standard basic variant of it for all modules, It consists of a 
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master oscillator, a binary counter, a set of coincidence circuits and a 
set of triggers. It is quartz frequency-stabilized and operates in the 
start-stop mode according to the principle of synchronous-asynchronous data 
transfer. The basic variant has been supplemented with a gate and a phase- 
sensitive control circuit. It is built on TTLSh integrated microcircuits, 
yielding time pulses accurate within +3 ns. Figures 3; references 2 (Rus- 
sian). 

[164-2415] 


USSR UDC 681.142.652.3 


A MAGNETIC STORAGE WITH A BUFFER MEMORY BASED ON A SIMPLE TAPE TRANSPORT 
DEVICE 


Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 12, Dec 79 pp 8-9 
IVANOV, YU. N., engineer, and IL'ICHEV, B. V., candidate in technical sciences 


[Abstract] The authors have developed a magnetic storage system for gather- 
ing and recording of discrete data, to rep. ce the expensive high-precision 
features of tape transport devices. The start-stop operation is eliminated, 
without affecting the high recording density, and the variance of magneto- 
phone performance parameters is reduced by the use of a buffer memory on 
phase-pulse decimal decades built entirely with 155IEl microcircuits. The 
electronic part of the system includes, in addition to the buffer memory 

and the magnetic tape storage feeding into a computer, also a manual input 
device feeding into the buffer memory, a channel commutator, a generator of 
time intervals and a control unit. This arrangement is suitable for 2- 
track recording with an electromagnetic drive of recording heads, as in the 
"Ruta 10l-stereo" home equipment. Figures 3; references 3 (Russian). 
[164-2415] 
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USSR UDC 681.3 
A DEVICE FOR MANUAL INPUT OF CODED DATA 
Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 12, Dec 79 pp 9-10 


ZHUKOVSKIY, YU. G., candidate in technical sciences, KUZIN, A. V., engineer, 
MICHURIN, V. A., engineer, SVECHKAREV, V. P., engineer, and SHTOKAYLO, V. G., 
engineer 


[Abstract] A device has been built for manual input of coded process data 
to an industrial computer. The binary code is used for symbols and the 
binary-decimal code is used for words, messages being transmitted by manipu- 
lation of the d.c. line current and paralleling of 2-byte words. Errors are 
detected by parity checking and visually, they are corrected by repetitive 
codogram transmission. The device is coupled to a computer through a spe- 
cial interface with a 500 m long connecting cable. The equipment includes 
a keyboard, an encoder, a decoder, a semipermanent memory, a display panel, 
an interlock, a storage control, two readers, a cable continuity indicator, 
also a data transfer and initial setting control. It has been designed for 
indoor operation at temperatures of 10-35°C and at relative humidity levels 
up to 80%. Figures 2; tables 1; references 3 (Russian). 

[164-2415] 





USSR UDC 681.3.06./94 
INFORMATION-ENERGY EQUATIONS FOR COMPUTER DEVICES 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MAS‘IINY in Russian No 4, Jul/Aug 79 pp 102- 
104 manuscript received 1 Feb 79 


KOROBEYNIKOV, V. N. 


[Abstract] It is suggested that an information-energy efficiency factor be 
used to evaluate various computer devices from the standpoint of their power 
consumption and productivity achieved. The information-energy efficiency 
amounts to a new quality criterion for computer devices. The work also pre- 
sents equations which can be used to estimate the advantages of PCM over AM 
in a simpler form than has been seen earlier. References 4 (Russian). 
[125-6508] 
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USSR UDC 681.323:518.001 


ONE MATHEMATICAL APPROACH TO THE DEVELOPMENT OF A MULTIMICROPROCESSOR 
COMPUTER WITH VARIABLE STRUCTURE 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 
105-109 manuscript received 4 Jul 78 (after revision 26 Dec 78) 


D'YAVCHENKO, O. N., ROMM, YA. YE., and SURZHENKO, I. F. 


[Abstract] The planning of multiprocessor computers involves structuring 

of the computational process to utilize the capability of the multiprocessor 
machine for parallel processing of various parts of a single problem simul- 
tanecusly. Two tasks arise in the planning of such computers. The first 

is to find a numerical expression in the form of a consolidated operator to 
which the approximate methods of solution of various mathematical problems 
can be reduced. The structure of the multiprocessor computer must be ori- 
ented toward actualization of the operator. In other words, the computa- 
tional invariant of various approximate methods must be found. The second 
major task involved in designing a multiprocessor computer is one of investi- 
gation of various parallel methods which could be used in the machine. This 
article studies the first problem, describing an invariant for numerical meth- 
ods of solution of systems of ordinary differential equations, differential 
equations in partial derivatives and systems of linear algebraic equations. 

A computer system embodying this consolidated operator would process informa- 
tion rapidly, minimizing waiting time and hardware, while allowing the in- 
ternal and external larguages of the machine to become more similar. A 
major additional feature is that the machine could be altered to solve dif- 
ferent classes of problems. Figures 3; references 20: 16 Russian, 4 West- 
ern. 


[125-6508] 
6508 
CSO: 1863 
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GRAPHIC DIALOGUE WITH A COMPUTER: ENGINEERING REVIEW 
Moscow TEKHNIKA I NAUKA in Russian No 10, 1979 pp 10-12 


[Text] Is a computer able to draw? Until recently, we were able to pose 
our questions to a computer only in a language that was infinitely distant 
from our own language of communication. Today, computers are programmed to 
input texts containing letters, numbers and official symbols. Furthermcre, 
it is now possible to interface graphic information with computers: they 
are able to read figures, understand the language of graphic commands and 
present the results of a computation in the form of visual images. This 
new concept where computer interface is carried out in a graphic language 
familiar to engineers was made possible by graphic terminals. The Institute 
of Automatics and Electrometry of the Siberian Department of the USSR Academy 
of Sciences developed and produced an entire "family" of graphic terminals. 


Cathode-ray tube terminals which provide a rapid display of complex images 
are used for computer dialogue. Among these, the most popular are general- 
purpose graphic displays and microfilming devices. Remember that the com- 
puter itself connects two points by an ideally straight line. An eraser is 
not needed; any point or line may be quickly removed from the screen. If 
the image consists of repetitive details the computer will arrange it so 
that copies of elementary subimages appear in a prescribed area of the 
screen. These and many other "tricks" that are not available to the aver~ 
age drawer were offered by the first displays and their programs. Today, 

no one would initiate a graphic display merely to draw while sitting at its 
console. What a person can draw on his own is much easier done with a tradi- 
tional pencil and paper. However, where a drawing is complex yet the image 
can be described analytically, the entire job of the "drawer" can be trans- 
posed to the computer. Furthermore, the computer will not only compute the 
coordinates and display the image on the screen, but will also carry out any 
graphic transformation: reduce the image, enlarge it, find a revolved sec- 
tion, change the projection or will rotate it in space. The terminal is 
also capable of removing invisible lines which enables a remarkable observa- 
bility of the figures being created. In other words, the graphic display 
has permitted engineers and researchers to see the most complex images 

which they have hitherto never seen and to have a physical representation 

of a dry analytic description. 
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The screen as a drafting table. The extraordinary conveniences of correct- 
ing that the computer provides via the display is used more and more in 
so-called "computer design,” and in particular, in the development of print- 
ed circuits (fig. 1). The basic wiring which is called the layout of the 
printed circuit, the distribution of the housing on the circuit and the 
connections are the work of the constructor. Even a skiiled constructor 








spends 2-4 weeks on the development of a single circuit. For the automation 
of this process there are now programs that permit us to transfer the task 

of circuit design to computers. This sort of program (which the computer 
executes in 1-2 hours) ensures an optimal layout of the housing, connections 
and, as a final product, it produces a punched tape for the production line 
of the circuit. Unfortunately, the computer may not fully develop a complex 
circuit: 1-5 percent of the connections remain undeveloped and are completed 
manually with the aid of a graphic display. A corresponding program organ- 
izes the execution of the commands of a person sitting before an image of 
the circuit: cut a "window" in the drawing and enlarge it, move the "window" 
to the left, move it to the right, change the scale. In fig. 2 we see a 
section of a circuit that is projected on the screen of "Delta" (a more de- 
tailed account of this new display is given below). In fig. 3 we see an 
enlargement stage (the screen shows the lower corner of the preceding image). 





Fig. 2 Fig. 3 
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All drafting work that is associated with the correction of the results of 
the layout is also carried out with the computer. The computer will pass 
a line between given points, will erase a given connection and will distri- 
bute the wew lines by layers; horizontal lines into one layer and vertical 
ones into another. It is possible to break a connection and pass a broken 
line and the computer will automatically make passages between layers. One 
to two hours of computer time is required for a circuit consisting of 1,000 
pairs of connections. An additional 1-2 days is required for correction at 
the display screen. There are circuit development programs th-t permit the 
control of the course of the development from the very beginning. The ad- 
vantage of this sort of program is that errors are not accumulated, the de- 
velopment is more efficient and always goes to completion. The Institute 
of Automatics of the Siberian Department of the USSR Academy of Sciences 
has developed programs that distribute up to 100 housings on a circuit and 
which develop circuits of various standards, including the international 
standard "Camac." 


How can we see the birth of a galaxy? Cathode-ray tube terminals permit one 
to replace instantly one image by another. When a computer is programmed to 
display a sequence of images that replace one another the scientist is able 
to see on the screen the dynamics of the development of a process that has 
been computed by the computer. Having a numerical model, i.e., an analytic 
description of the process that has been introduced into the computer, we 
can see events that are too complex or expensive to observe otherwise. 
Graphic displays have enabled a wide investigation of the dynamics of events 
such as wave dispersion, field perturbation, the behavior of particles in an 
accelerator or the birth of galaxies with the aid of their numerical models. 
The researcher, observing on the display screen a flow of events generated 
by the computer is able to vary the observation conditions for wide limits: 
to slow down or accelerate the generation of the frames or to lower or in- 
crease the scale. He can pass from one domain of research to another, change 
the method of effect on the model or even change the model. Having located 
some characteristic event, the person can command the computer to “stop” and 
the screen will freeze the image. He can also obtain from the computer any 
iformation pertaiuing to the state of the model or the surrounding mediun. 
1 fig. 4 we see the stratification event that is found by the BESM-6 in 
the construction of a galaxy. On the display screen one could observe how 











separate components of the image shift and mix but remain inside of the 
layers. In fig. 5 we see a frame that was produced in response to the 
command: “increase scale." 





Fig. 5 


"Intelligent terminals." The graphic dialogue that is associated with com- 
plex and cumbersome couputation is generally performed on large computers. 
Displays do exist that possess their own computing devices. They are some- 
times called “intelligent terminals.” Small computations that are connected 
with graphic work can be conducted on these terminals without a link to a 
large computer. At the Institute of Automatics, the graphic display “Delta” 
which incorporates a mini-computer has been developed. A program exists 
which permits one to calculate, draw and edit an image off-line. Fig. 6 is 
an illustration of dialogue with “Delta” where instructions were given to 
construct the “Archimedean curve." The figure may be drawn from any origin 
with any given characteristics for the image. Fig. 7 shows three spirals 

of that same “Archimedean curve” which "Delta" generated by orders from the 
control panel to change: the origin, the increment, the drawing method (by 
intervals or point-wise) or the direction of the rotation of the spiral (to 
the right or left). “Delta” is able to produce images 








Fig. 6 Fig. 7 
on the screen element by element as computations are performed. If the 


parameters for the computation or the drawing have been chosen incorrectly, 
then the computer may be interrupted and “Delta” can be given new conditions. 
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This is an added convenience for the engineer who is now able to search for 
an appropriate form of representation of the image produced by the computer. 
"Delta" is distributed by several ministries under the trade =srk UGD-43-1. 


Choose your walking robot's gait. Sports coaches have use films for a long 
time to polish the technique of their students. The designers of robots 
have also widely used film in order to see how the machines walk through 
space. From a numerical model that describes the construction and surround- 
ing conditions, the computer calculates the position of the machine for any 
given moment. The frames produced by the computer are transferred to a 
film to produce the film. Just as a coach conveys his thoughts to his stu- 
dent after viewing a film of the student's performance, so does the designer 
of the robot to the computer. The dialogue between the designer and the 
computer consists of changing the construction, choosing the gait, assign- 
ing an algorithm for maneuvering around obstacles... Each separate subject 
of the film is the next variation of the construction for motion over vari- 
ous surfaces. 





From the various subjects an entire film is made and the designers make de- 
cisions concerning: 
how many legs does the robot need? 
what must be seen by his eyes? 
what must its gait be in order to insure motion with a maximum 
speed for a given complexity of obstacles? 


For the automatic fixation of frames that are produced by the computer, 
special terminals are used that have microfilming devices. This sort of 
device consists of a display showing the next frame and a computer operated 
camera. This device, known as “Karat,” has been developed by the Institute 
of Automatics. In order for a computer to begin the work of film produc- 
tion a corresponding program is introduced. After this we may make the 
following requests: 

"load the film onto magnetic _— 

“show it frame by frame on the display screen" 

“remove a certain frame" 

“interchange the positions of two frames," etc. 


The computer also organizes the production of the frames: headings, the 
addition of comments in separate frames and transferring the frames onto a 
film. "Karat" (which is manufactured by a pilot plant of the Siberian De- 
partment of the USSR Academy of Sciences) creates an image with the aid of 
lines and points and uses 16 grades of brightness and 16 grades of diameter 
for the beam on 16 X 25 mm frames. We should add that "Karat" is used not 
only for the production of “robot films." The fact that "Karat" permits a 
high information density for small frame sizes brought people to the reali- 
zation that it could be used for creating information archives. Such 
archives already exist, for example, for representing electric circuits 
and for the structure of chemical compounds. 
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How can we find a needle in a haystack? "A needle dropped in a haystack is 
as good as lost” goes the old saying. Of course to find a needle among a 
large number of straws similar to it is not a problem to be solved by humans. 
Why is it unsolvable? Well, taking one straw from the haystack we can immedi- 
ately tell if it is a straw or a needle. But the number of such comparisons 
is innumerable large. It is this large number of operations which makes this 
problem “unsolvable.” But the computer is capable of carrying out any number 
of comparisons. Give the computer the signs for differentiating and it will 
find for you a set of similar elements. After the means for inputting informa- 
tion into computers were developed, computers began to be used for problems of 
search and classification. Fig. 8 shows a photograph from work on the early 
diagnosis of inflammatory illnesses. With the aid of the experimental system 
“Zenit” that contains an optical scanning device, a description of the set of 
points that compromise the image of the cells and their nuclei are introduced 
into the computer. Each point is characterized by a certain optical density. 








Fig. 8 


The situations that the machine encounters in processing the images is high- 
ly diversified. The programs, naturally, assume a finite number of varia- 
tions. And what if something new is encountered? In order to give the 
person the possibility of bringing the machine out of dead-end situations, 
the analysis of the graphic information is conducted in a dialogue mode. If 
the machine encounters an unfamiliar situation, it stops, displays the area 
that is in question and awaits the decision of the person. Working in the 
d:\alogue mode permits us to use the computer for more and more complex prob~ 
Jems of graphic information processing. Figs. 9 and 10 show some solutions 
of a problem. Fig. 9 is a section of a photograph of the earth's surface 
after it was input into the computer. Fig. 10 is the result of one of the 
types of image processing: the computer has accentuated the contours and 
has drawn a three-dimensional image of the optical density of the negative. 
Where the dark river is reflected by a trough with a separate peak on it is 
an island. 
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Fig. 9 Fig. 10 


As you can see, these display terminals permit us to apply computers to in- 
creasingly newer domains. The display terminals and all of the interface 
equipment is being developed more and more and the subjects of graphic dia- 
logue become ever more complex. Relieving the engineer of primitive and 
cumbersome work, the computer opens new horizons for him in applying funda- 
mental laws. 


COPYRIGHT: "“Tekhnika i Nauka," Moscow, 1979 
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SOFTWARE 
USSR UDC 681.3.06:51 
DEVELOPMENT OF A DATA CONVERSION SYSTEM 


Kiev UPRAVLYAYUSHCHIY® SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 134- 
136 manuscript receivec| 26 Jan 79 


KRASNOKUTSKIY, N. G., POLOS'MAK, V. M., and REPETSKIY, V. L. 


[Abstract] The large pool of second-generation computers still in use rep- 
resents a major problem. There are too many machines to simply discard them, 
yet joint operation of second- and third-generation computers is difficult. 
Frequently, second-generation computers are overloaded, while the third-gen- 
eration computers in the same computer center are used primarily for debug- 
ging of second-generation programs, and are grossly underloaded. One possi- 
ble solution to this problem is the creation of an automatic system for con- 
version of data to achieve bilateral information compatability of the two 
types of computers, so that some tasks could be shifted to the third-genera- 
tion computers. This article describes such a data conversion system, in- 
tended for bilateral information exchange between a Minsk~32 computer and a 
YES-1022 machine. Conversion of a file consisting of 200,000 72 byte records 
from YES format to Minsk-32 format requires about 30 minutes of YES~-1022 
machine time. Conversion of the same file with simultaneous sorting onto 5 
working tapes requires about 1 hour 40 minutes. Sorting of the same file 
with the same characteristics on the Minsk-32 computer would require about 
14 hours of machine time. References 7 (Russian). 

[125-6508 } 
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USSR UDC 681.327.6 
SEGMENTATION OF FILES TO BE PROCESSED ON SMALL COMPUTERS 

Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 10, 1979 pp 5-7 
ZHILINSKAS, R. G., engineer 


[Abstract] In automated enterprise management systems using small computers 
of the M5000 type one of the major obstacles to efficient use of machine time 
in program execution is the large number of accesses to external storage due 
to improper determination of the length of data recording blocks (file seg- 
mentation). The method of parallel processing of files in separate programs 
based on using Lagrangian multipliers is ineffective for small computers. 
Therefore the method of using a common input zone is suggested. The algo- 
rithm of the method is explained, and the capabilities are examined. Ref- 
erences 3: 2 Russian, 1 Western. 

[129-6610] 


USSR UDC 681.322.004.53/.54 
A METHOD OF DIAGNOSING THE CORE OF THE M-6000 PROCESSOR 

Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 10, 1979 pp 8-9 

LOBAK, M. A. and ROZENTSVAYG, V. YA., engineers 


[Abstract] Extensive use of M-6000 minicomputers in real-time automated 
control of technological processes means that reliability of such machines 
is a problem of major importance. One way to ensure high reliability is to 
develop effective troubleshooting systems. This paper describes the practi- 
cal results of development of methods and means of diagnosing the processor 
of the M-6000. A flowchart of the algorithm of processor diagnosis is given. 
In essence, the semiautomatic troubleshooting system involves manual record- 
ing of a special input program from the processor control panel, using this 
program for loading a diagnostic test from punched tape, and using the di- 
agnostic test program in turn in the automatic mode for input of any program 
to the computer memory. The proposed method uses only a small part of the 
equipment of the processor itself as a core for diagnosis, does not require 
excessive time or high skill of service personnel. Figures 2; references 2 
(Russian). 

[129-6610] 
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USSR UDC 681-326 
METHODS OF DEBUGGING THE ELEKTRONIKA S5-11 MICROCOMPUTER 
Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 10, 1979 pp 10-11 


SUMIN, V. V., candidate of technical sciences, VASIL'YEV, A. B. and 
KALININ, N. M., engineers 





[Abstract] The article describes three versions of resident debugging aids 
for the Elektronika S5-11 microcomputer that can be put together from differ- 
ent sets of user equipment including: an external memory that can be con- 
nected to the common main storage of the computer, peripheral devices for 
exchanging information with the digital channels of the computer, power sup- 
plies, service programs, and an immediate-access memory field for the comput- 
er programs to be debugged. Block diagrams of the three debugging aids are 
given, and the working principles are explained. Figures 3. 

[129-6610] 


USSR UDC 621.3.019.3 


UTILIZATION OF TIME SURPLUS TO ENHANCE THE OPERATING RELIABILITY OF AUTO- 
MATIC CONTROL SYSTEMS 


Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 11, 1979 pp 4-6 
VOL'FSON, V. L. 


[Abstract] Normally automated control systems have a built-in time surplus 
to enhance their data processing reliability. In this connection, the rela- 
tionship between time characteristics and reliability characteristics in ACS 
is explored. Time surplus systems in which, following the detection of an 
error, it is possible to determine the stage from which the data processing 
process can be resumed, are analyzed. The probability of error detection is 
used as the controlled variable determining the required margin of time. 

The mathematical expectation of the duration of the i-th data processing 
stage is derived with respect to the probability of error occurrence and 
error detection. It is shown that the same increase in the certainty of 
output data can be accomplished with different margins of time, and hence 
the problem of reducing to a minimum the time margin required to achieve 

the required certainty level is of interest. Figures 2; references 3 (Rus- 
sian). 

[134-1386 } 
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USSR UDC 53.083.8.001.1 
ADAPTIVE CENTRALIZED MONITORING SYSTEMS 

Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 11, 1979 pp 7-8 
DUBOVIK, YE. A., KESHEK, E. V. and KRAVCHENKO, V. S. 


[Abstract] As the volume of measurement data increases, the designers of 
couputer systems for centralized monitoring face the problem of the effec- 
tive gathering (input) of data with varying spectral characteristics. The 
solution of this problem through the realization of adaptive and optimal 
algorithms and programs for multichannel input and processing of data on 
monitcred processes of varying spectral composition so as to streamline the 
utilization of computer resources is explored. It is shown that this can be 
accomplished by reducing to a minimum the approximation error of the mea- 
sured function on the basis of the optimal discrete control theory. The 
corresponding adaptive computational procedure is presented on the basis of 
data-array lists geared to TIME fields (maximum permissible measurement time 
for every parameter). Figures 2; references 6 (Russian). 

[134-1386] 


USSR UDC 681.325.3.002.56 


TOLERANCE MONITORING AND DIAGNOSTICS OF DATA CONVERTERS IN HYBRID COMPUTER 
SYSTEMS 


Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 11, 1979 pp 19-21 
KOSTIN, V. K. and LEGOVICH, YU. S. 


[Abstract] The analog-to-digital and digital-to-analog data converters 
(ADC and DAC) are the principal interfaces linking analog and digital com- 
puters into a single (hybrid) computer system (HCS). This makes the reli- 
ability characteristics of such converters particularly important, since 
they affect the performance of the entire system. In this connection, the 
possibility of reducing the time required to operate DAC and ADC by means 
of the tolerance monitoring method is explored. That method is based on 
specifying the range of tolerances for the variation in the controlled pa- 
rameter, with the converter being considered to function normally so long 
as the magnitude of the parameter does not exceed that range. A correspond- 
ing control algorithm is presented and it is shown that the compilation of 
a set of precision characteristics recorded in the presence of the malfunc- 
tioning of various converter components (a set of diagnostic charts) is 
useful for converter diagnostics. Figures 3; references 3. 

[134-1386] 
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USSR UDC (62-50-192).001.24 


ESTIMATING THE RELIABILITY OF HARDWARE-ORIENTED COMPLEXES OF CONTROL ALGO- 
RITHMS AND PROGRAMS 


Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 12, Dec 79 pp 1-3 
KARPOVSKIY, YE. YA., candidate in technical sciences 


[Abstract] The reliability of complexes of algorithms and programs con- 
trolling the hardware in automatic systems for control of technological 
processes and production is estimated, considering a real rather than ideal 
situation, with the probability of correct execution of one among many tasks 
serving as the measure of this reliability. Hardware failures and/or soft- 
ware errors occurring during the execution of a task can cause malfunction- 
ing of the automatic control system. The method of estimating involves 
representation of an algorithm in the form of a weighted oriented graph, 
with logarithmic measures of reliable execution of computer commands at the 
vertices, and setup of a multivariate regression equation for the statisti- 
cal characteristics of probability data. The procedure is demonstrated on 

a typical algorithm of mass dosimetry with the aid of an M-6000 process con- 
trol computer. The reliability of this or any other hardware-oriented com- 
plex of algorithms and programs can be estimated, accordingly, in six steps. 
Tables 1; references 8 (Russian). 

[164-2415] 


USSR UDC 681.3.06 
MODELING OF THE ALGORITHMS OF CONTROL MINICOMPUTERS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 
43-49 manuscript received 17 Apr 78 (after revision 19 Sep 78) 


OSIPOV, B. L. 


[Abstract] The primary requirements are determined for software systems 
designed to run on large computers and simulate the operation of minicompu- 
ters, used in the development of minicomputer software. A method is de- 
scribed for modeling of control algorithms; the structure, functions and 
output language of the model are described. It is recommended that the al- 
gorithms developed be written in minicomputer object code, since this means 
they are completely debugged. Figures 3; references 9 (Russian). 
[125-6508 ] 
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USSR UDC 681.3.06:51 


PROBLEMS OF STANDARDIZATION OF SOFTWARE IN PROCESS AUTOMATIC CONTROL INFORMA- 
TION SUBSYSTEMS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 49- 
51 manuscript received 6 Sep 78 (after revision 2 Mar 79) 


KONDRAT'EV, YE. I., VYSOTSKAYA, K. V., PYATNITSKIY, G. V., MUSIYAKA, YE. V., 
and SLYN'KO, V. I. 


[Abstract] A software module has been created for interrogation of trans- 
ducers installed on a control object and processing of information received 
from the transducers. The programs included in the module can be divided 
into five categories: interrogation of sensors and information processing; 
specialized data storage; centralized data access; communication between 
operator and software module; and display and printing of deviations of pa- 
rameters from the norms. The central element in the entire module is a 
single data file, a data bank with a flexible automated system for filing 
of current data and rapid access to the data. A diagram shows how the pro- 
grams in the module interact with the real time DOS of the M6000 computer. 
[125-6508] 


USSR . UDC 681.3.51./6.42 
A VISUAL DIALOGUE PROGRAMMING SYSTEM 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASETNY in Russian No 4, Jul/Aug 79 pp 5l- 
57 manuscript received 15 Dec 78 


BALODIS, R. P. 


[Abstract] A description is presented of the basic elements of a new dia- 
logue programming system for PL-1. The system is intended to conduct dia- 
logue with displays, and is therefore more "visual" than previous systems. 
The system is based on a visual model of functioning, making it simple to 
learn. The system is designed to run under OS YES and utilizes English 
language commands. References 9: 4 Russian, 5 Western. 

[125-6508] 
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USSR UDC 025.4.036:681.3 
A DIALOGUE INFORMATION RETRIEVAL SYSTEM FOR THE BESM-6 COMPUTER 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 58- 
63 manuscript received 14 Feb 79 


POMANENKO, YE. V., and TYUTIN, A. A. 


[Abstract] The information retrieval system here described (DIPS-78) allows 
storage, adjustment and output of documentary information formulated as text 
records in the dialogue mode. The system runs on a BESM-6 computer and uti- 
lizes the method of virtual access of the data control system and the DISGRAF 
graphic software set. DIPS-78 was developed as an experimental system to 
work out the principles of creation of the data base of a subsystem in an 
automatic chess analysis system. However, its capabilities allow it to per- 
form reference searches of all sorts of text files. A diagram illustrates 
the interaction between the resident information retrieval system, dialogue 
programs, data control programs and data files. Figures 4; references 8: 

6 Russian, 2 Western. 
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USSR UDC 681.3.29./16 


A METHOD OF MODERNIZATION OF THE M6000 MAIN CONTROL SYSTEM DRIVER FOR WORK 
IN THE MULTITERMINAL MODE 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 67 
manuscript received 23 Oct 78 


ARTEM'EV, A. A., and RUKSHIN, A. G. 


[Abstract] In order to allow more terminals to operate with a multitermi- 
nal central processor, the control system terminal drivers need not be com- 
pletely duplicated. Each terminal can operate with a so-called false driver, 
while the internal driver is present in the operating system only in one 
copy, and operates with all of the terminals simultaneously. Each false 
driver is only 20-30 machine language words long, depending on the volume 

of information transferred by the driver. The use of the false driver sys- 
tem with a library of subroutines for data exchange reduces the computer 
memory requirement of the multiterminal operating system. 

[125-6508] 
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USSR UDC 681.3.06:519.2:65 
A SOFTWARE SYSTEM FOR DATA HANDLING 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 68- 
71 manuscript received 21 Nov 78 (after revision 14 Feb 79) 


KOROSTUL', YU. M. 


[Abstract] A study is made of software intended to overcome a difficulty 
encountered in development of small computer systems, in that each planned 
system must include programs for data handling. The suggested data handling 
system is intended to supplement the standard software. It is constructed 
on a modular principle and consists of a resident program system module, 
basic program system module and actuating modules. Each of these modules 

is described. One advantage of the system proposed is that the user has the 
ability to actualize rather complex interrelationships between operations 
performed on files and the factors which call for the performance of these 
operations. This is achieved by the main program of the system, which per- 
forms logical analysis of the descriptions of each file and the descriptions 
of conditions under which any given type of operation is performed on the 
data file. 

[125-6508] 


USSR UDC 681.142+681.3.48 
A METHOD OF BINARY MODULO TESTING OF COMPUTERS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 78- 
83 manuscript received 11 Apr 78 (after revision 18 Oct 78) 


GRITSENKO, V. M. 


[Abstract] Known methods for increasing the effectiveness of modulo check- 
ing consist largely of the use of higher modules or of several different 
modules. This greatly increases the volume of the control apparatus. There- 
fore modulo checking where A>15 is practically never used in computers. This 
work studies another approach to the creation of effective automatic computer 
testing systems, based on the use of a method of binary modulo A testing. 
Mathematically, the method is based on semiarithmetic codes. This article 
studies the problems of practical realization of the method in computers, 
presents comparative estimates of the effectiveness and hardware redundancy, 
analyzes the influence of the method on computer speed and compares it with 
other methods of hardware testing. Figures 4; references 10 (Russian). 


[125-6508] 
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USSR UDC 681.3.1 


SPECIFICS OF THE CONSTRUCTION OF SELF-TISTING DECODING SYSTEMS WHEN THERE 
IS A RESERVE OF TESTING TIME 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 83- 
87 manuscript received 8 Dec 78 


ROMANKEVICH, A. M., and OSTAFIN, V. A. 


[Abstract] A reserve of testing time refers to the maximum length of time 
beginning from the moment an input is presented, during which data must be 
formulated concerning the correctness of functioning of a system. Both 
active and passive testing time reserves are considered. Figures 8; refer- 
ences 7: 4 Russian, 3 Western. 

[125-6508] 





USSR UDC 681.3.06 


A METHOD OF DETERMINATION OF THE OPTIMAL SET OF MICROOPERATIONS AND LOGICAL 
CONDITIONS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 90- 
95 manuscript received 1 Mar 78 (after revision 6 Mar 79) 


NOVIKOV, G. I. and PAVLOV, V. P. 


[Abstract] The task of minimization of hardware requirements in an opera- 
tional processor, input-output device or controller is reduced to minimiza- 
tion of a sum by selection of the minimizing set of microoperations and 
logical conditions embedded in the hardware of the device. The algorithm 
for determination of the optimal set of microoperations consists of breaking 
down the operations which must be performed into m‘crooperations which are 
illustrated on a graph, with the points of the graph ordered by levels and 
numbers. Then a set of sets of operationus is built up and equations pre- 
sented in this article are used to analyze each possible set of sets in 
terms of efficiency. A numerical example is presented. Figures 3; refer- 
ences 8 (Russian). 

[125-6508 ] 
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USSR UDC 681.325 


A MATHEMATICAL MODELING OF THE FUNCTIONING OF THE CENTRAL COMPUTER IN A 
MULTIPLE-MACHINE SYSTEM 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 96- 
99 manuscript received 24 Jul 78 (after revision 23 Jan 79) 


BLINOV, YU. A. and SEMESENKO, M. P. 


[Abstract] A particular type of multiple-machine system is analyzed, in 
which information concerning the status of the object of experimentation 

is collected and preprocessed by peripheral processors after which the data 
are transmitted to the central computer over communication lines controlled 
by a communication processor. The central computer operates in the multi- 
programming mode, and has an extensive library of programs on peripheral 
storage. This article analyzes simplified mathematical modeling of the 
functioning of the central computer in the system and presents data on 
modeling which can be used to develop an adequate model of the functioning 
of the system. The mean time required to run one model experiment on the 
YES-1022 computer is 1 minute. Figures 8; references 2: 1 Russian, 1 West- 
ern. 

[125-6508 } 


USSR UDC 681.3.43:66-947.1/.21 


THE PROBLEM OF EVALUATING CERTAIN PARAMETERS OF MULTITERMINAL INFORMATION 
DISPLAY SYSTEMS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 
114-116 manuscript received 5 Dec 78 


ABAKUMOV, V. G., KOSINOV, N. V. and LESKIN, V. F,. 


[Abstract] Commonly used queueing theory methods are cumbersome for the 
analysis of multiterminal display systems, since the queueing theory equa- 
tions require some of the information which must be determined to evaluate 
this system as input information. This requires that certain values be 
positioned, calculations performed, after which the values are refined, the 
calculations are repeated, etc. It would be desirable to produce mathemati- 
cal models which can be used for direct determination of the necessary pa- 
rameters for planning of multiterminal display systems. This article pro- 
duces simple equations for the calculation of the primary parameters of 
multiterminal display systems: reaction time of the system to a user re- 
quest, mean number of requests present in the system, mean waiting time, 
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and maximum number of terminals in the system for which the waiting time 
does not exceed a predetermined value. The equations are generalized for 
analysis of the multiterminal systems considering operating system inter- 
rupts. The equations can be used for the process of design of multiterminal 
information processing systems. Figures 2; references 5 (Russian). 
[125-6508] 


USSR UDC 681.3.29./16 
THE FORM OF REPRESENTATION OF INFORMATION IN ROM PLANNING SYSTEMS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 
117-120 manuscript received 31 Jan 79 


GRABOVSKIY, B. A., KORSUNSKIY, V. M., KONDRASHOV, V. P., and SANNIKOVA, T. P. 


[Abstract] A method is suggested for recording the information to be stored 
in ROM or PROM on 8-track punch tape. The coding method meets the require- 
ments of State Standard GOST 15029-69 for punch tape codes. With the in- 
formation represented in this form, the algorithm for automatic recording 
of information in ROM chips is reduced to sorting of the words of each fvil 
frame on the tape so that they are properly distributed within each sector 
of ROM. A software module has been developed for automatic formating of in- 
formation files to be recorded in ROM. The programs are written in MADLEN 
and FORTRAN and run on a BESM-6 computer. Use of this software significant- 
ly speeds up the planning of ROM devices and reduces the cost of data prepa- 
ration for recording in ROM. Figures 3; references 2 (Russian). 

[125-6508] 
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USSR UDC 681.3.06.4 


PROCESSING OF GRAPHIC INFORMATION IN A DIALOGUE SYSTEM FOR AUTOMATED PLAN- 
NING OF TECHNOLOGICAL OPERATIONS IN MACHINE BUILDING 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 
131-133 manuscript received 6 Oct 78 


DODONOV, S. B., VISIKIRSKIY, V. A. and ANDREYEV, N. YE. 


[Abstract] A dialogue system for automated planning of technological opera- 
tions is suggested in which each assignment is performed as scon as it is 
interpreted. The user writes a new program or module in the system ian- 
guage and enters it into the system. The process of working with the system 
is illustrated by several examples, presented as logical flow charts and 
drawings of the parts resulting from the operations described. The system 
runs in a M6000 computer, with which the operator communicates either by 

CRT terminal or teletype. Magnetic tape data storage is used. Graphic 
information is displayed on a CRT with DMA. Figures 6; references 4 (Rus- 
sian). 

[125-6508] 


32 





APPLICATIONS 


USING COMPUTERS TO SAVE ELECTRIC POWER 
Moscow RECHNOY TRANSPORT in Russian No 11, 1979 p 40 


[Article by G. Cheylytko, chief power engineer of the hydraulic structures 
section, Dneprovskiy Basin Administration of Waterways, and A. Peresun'ko, 
chief mechanic } 


[Excerpts] In 1978 the workers of the administration developed structural 
schemes of systems for the operational recording and control of electric 
power expenditures on the Kanevskiy sluice and sluices of the region of 
hydraulic structures at Zaporozh'ye. In accordance with those schemes the 
Vil‘'nyusskiy Electric Meter Plant manufactured and installed information- 
computer systems that include the following elements. An information- 
computer device that processes data obtained from sensors accumulates and 
stores data in 14 registers, The device is made of integrated circuits 
and designed for the connection of 48 electric counter-sensors. The in- 
tegrated circuits and discrete elements are arranged on princted circuit 
plates arranged in standardized blocks. All the blocks are in a single 
cabinet. 


The information-computer control panel makes it possible to visually moni- 
tor the action of each sensor. On a digital display of the panel arrive 
data in the decimal system as a function of the given time interval. 


The information-computer device includes a registering instrument--a min- 
lature automatic recording potentiometer, model KSP2-016, with a three- 
position signaling device that permits setting the range of the averaged 
maximum load to monitor the exceeding of the given half-hour maximum load 
(the potentiometer has dimensions of 270 x 320x 500 mm and amass of 17 kg); 
four-wire universal counters with a telemetric outlet (a pulse sensor); a 
digital printer that consists of a transcriber and a ZUM-23DP electric 
typewriter. 


The digital printer for registration in the decimal system of the measure- 
ment results arriving from an information-computer device and assures the 
obtaining of data on the electric power consumption by groups of consumers 
(the digital printer with its pedestal has dimensions of 600x 600x 1100 mm 
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Information-computer device blocks 





and a mass of 75 kg). By means of that device the values are obtained for 
the half-hour combined power in the hours of the power system maximum dur- 
ing the preceding half-hour, month or quarter; the total power consumption 
for the two sluices and each of them separately, and also the amount of 
power consumed by different equipment, including the principal technologi- 
cal mechanisms, electric boilers and electric heating elements, devices 
for heating equipment and metal structures (during the work of sluices in 
conditions of winter navigation), illumination, ventilation equipment, etc. 


By means of a registering instrument the current combined power is record- 
ed with build-up from actuating currents through averaging of the recording 
time in the course of 1 minute with a range of measurement of 5 aV, 


The photograph shows the external appearance of an information-computer 
device, 


Careful analysis of the results of the work of the systems of record-keep- 
ing and monitoring of electric power expenditures makes it possible to 
reduce the maximum electric power consumption and the maximum load of the 
power system, 


COPYRIGHT: "“Rechnoy transport", 1979 
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TWO-MACHINE COMPUTER COMPLEX FOR CONTROL OF LARGE TECHNOLOGICAL LINES 
Moscow TSEMENT in Russian No 12, 1979 p 8 


[Article by M. V. Aleksandrov, Yu. P. Savitskiy, candidates of Technical 
sciences, and N. I. Sosnenko, engineer, of the All-Union Scientific Re- 
search and Planning-Design Institute for Automation of Enterprises of the 
Building Materials Industry (VIASM) } 


[Excerpt] In 1976-1977 at the Novokaragandinskiy Cement Plant an automated 
control system for the control of technological processes in the manufac- 
ture of raw material was introduced for the country's first technological 
line of the dry method of production, with a capacity of 3000 tons/year. 
In the planning of the expansion of that control system to the second 
line, two variants of organization of the controlling computer complexes 
on the basis of the M-6000 modular system of computer technology arose. 
The first variant consists in the separate application of the controlling 
computer complex as a single complex on the technological line, and the 
second, in the creation of a single two-machine complex controlling both 
lines and assuring a reserve of the controlling computer complex. 


The two variants realize one and the same function of control of a facil- 
ity, but differ in the indicators of reliability and, consequently, also 
of efficiency. Structural diagrams of complexes of the first and second 
variants are presented on Figure l,. 


COPYRIGHT: Stroyizdat, 1979 
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UDC 65:658.562:658.3:681.3 


QUALITY CONTROL OF THE LABOR ACTIVITY OF WORKERS OF COMPUTING AND DATA 
PROCESSING CENTERS 


Moscow STANDARTY I KACHESTVO in Russian No 11, 1979 pp 51 


[Article by V. V. Poroshin, of the L'vov branch, RPTPO "Ukrsel 'khoztekh- 
sistema" [expansion unknown], and S. P. Grzhibovskiy, of the All-Union 
Scientific Research and Planning Institute of Automated Control Systems | 


[Excerpt] The solution of complex problems in increasing the effective- 
ness and quality of the production and technical servicing of agriculture, 
set before the USSR Goskomsel'khoztekhnika [expansion unknown] by the July 
1978 Plenum of the CPSU Central Committee, is directly connected with 
assuring the functioning and further development of the automated system 
for control of a sector of industry, which is a component part of the 
statewide automated system for collection and processing information. The 
rising requirements for quality of problems solved within the framework of 
this system resulted in a need to use new methods and forms of control of 
labor activity of collectives of the Ukrainian and oblast computing and 
data processing centers, of which there are over 100 in the network of the 
USSR Goskomsel ‘khoztekhnika. 


A standard system has now been developed for the planning, evaluation and 
stimulation of improvement of the quality of labor of subdivisions and 
executives of computing and data processing centers, recommended for in- 
troduction in computing and data processing centers of the sector. 


COPYRIGHT: Izdatel'stvo standartov, 1979 
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CURRENT STATUS OF THE ASU IN LITHUANIA 


Moscow VESTNIK STATISTIKI in Russian No 12, 1979 pp 46-47 
[Article by L. Selyukas } 


[Text] Automated control systems that require the application of modern 
methods and means of control, a division and cooperation of labor and the 
wide use of electronic computers have-been developing especially intensive- 
ly in recent years. 


The republic computer center of the Central Statistical Administration 
(TsSU) of the Lithuanian SSR has achieved significant results in the intro- 
duction of electronic computers. The one-time small computer station has 
grown into a large enterprise for data processing. Now the republic com- 
puter center has six electronic computers and 400 perforator and keyboard 
units. The annual volume of the work is 2.5 million rubles. Working at 
the center are 950 persons who service over 200 customers and solve about 
400 tasks of various kinds, that is, process 95 percent of all the informa- 
tion received and issued by the TsSU of the republic. 


At the republic computer center the electronic computers are operated in 
multiprogram duty, that is, several problems are solved simultaneously, and 
this contributes to a more rational use of computer equipment, 


Not bad results in the werk have been achieved by the Alitus and Panevezhis 
computing and data processing centers of the TsSU of the Lithuanian SSR as 

regards the complete mechanization of bookkeeping in kolkhozes and sovkhoz- 
es and in budget organizations and in keeping records of the work of motor 

transport enterprises. 


To have computer centers work more effectively one should first of all use 
standard plans and packages of practical programs more widely, and also 
multiprogram operating conditions of computers, and collaborate in the pre- 
pavation of programs and operation of computers. Of great importance for 
the normal functioning of a computer center is its being staffed with ex- 
perienced programmers, 


Many ministries, departments and other organizations of the republic are 
creating “their own" computer centers. Most of them prepare individual 
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ASU plans, in spite of the fact that tasks of the same kind are being 
worked out in the main, for example: labor and wages, personnel, material 
and equipment supply, etc. But “lone-worker" computer centers are unable 
to solve complex questions in the automation of data processing and con- 
trol. And it is not surprising that in many cases it is not top priority 
tasks giving maximum effect that are being planned and introduced; at times 
the plans remain not introduced at all. 


In the republic there all the possibilities of eliminating such shortcom- 
ings. Much experience has been accumulated on the introduction of first- 
and second-generation electronic computers, and third-generation machines 
are now being introduced that considerably surpass the previous and can 
solve very complex and varied problems. Of course, it is most effective to 
introduce the costly machines only in large computer centers. In them com- 
puter equipment can be organized much more rapidly, software prepared and 
personnel used far more effectively than at small computer centers where 
the same services are required for the formulation of problems, programming 
and operation. 


If in the republic third-generation electronic computers will be used only 
to solve individual tasks of primary accounting and statisticsl records, 

the direct saving will be very low, or there will be none at all. Of great 
importance is the so-called "secondary" effect, closely connected with the 
entire system of control, when in the course of the calculations information 
is accumulated that can be used later to solve corresponding tasks of plan- 
ning, control and forecasting. 


All the above is not new, and so why have the existing shortcomings not yet 
been eliminated? Obviously, before an automated control system is intro- 
duced it is necessary above all to answer questions about the organization 
of control of production, the concentration and specialization of work in 
the branch, the improvement of planning and the records system and strict 
discipline. At the present time in the large cities of the republic it is 
advisable to think about the formation of large computer centers in the pro- 
file of sectors of the national economy, and in rayon centers--of the ter- 
ritorial. Such computer centers could extend more methodical and practical 
help to small organizations. It is precisely on the large computer centers 
that the mechanization and automation of muah bookkeeping, planning and 
administrative work of departments and organizations could depend to a con- 
siderable degree, 


What does it mean for a small computer center to independently work out even 
the normative part of the software? It naturally leads to a scattering of 
resources and manpower and slows down the introduction of the automatic con- 
trol system, An analysis of the me*4odical materials and the practice in 
the introduction of automated control systems inthe Lithuanian SSR, made by 
us, permitted revealing a number of shortcomings, namely: 


--the automated control system is planned on the basis of an existing pro- 
cess of control that often does not correspond to specific distinctive fea- 
tures of production; 
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--in most cases bookkeeping calculations are made by means of electronic 
computers, but due to the absence of a well-adjusted normative base the 
planning and administrative processes are still poorly amenable to calcu- 
lations: 


--there are cases where the tasks of the automated control system are in- 
troduced without correlation; 


--a decentralized system is introduced for the management of documentation. 


Actually, if during the ordinary bookkeeping process a decentralized system 
of data processing was possible, then under the conditions of an automated 
control system standardization of the primary documentation is required. 

In connection with that a need arises for the creation of a centralized 
system of documentation preparation and management. 


Objectively, any function of control, like any production process, is ac- 
complished in accordance with a definite technology, that is, the division 
of the processes of control into cycles, stages, functions, types of work, 
operations and elements, the creation of a procedure for the preparation 
and adoption of decisions, the modeling of administrative processes, and 
determination of the composition of the technological documentation with 
respect to control and the requirements for its creation. This permits 
accomplishing control work in the sphere of administration in the most ad- 
visable sequence, using for that purpose rational procedures and methods 
and organization of tabor. 


The adjusted technology used ‘in the operation of an automated control sys- 
tem permits achieving optimum alternatives of the interrelation between the 
solved tasks and the structural subdivisions of ministries and departments. 
In that cases all the main elements of the controlling system, on the basis 
of the technology of control processes, must be developed and improved in 
a close correlation with the processes of production. Therefore, similarly 
to the development of the technology in the sphere of production, at enter- 
prises and associations it is advisable to constantly improve the tech- 
nology of the processes of control of production and performance of scien- 
tific research and experimental design work. 


COPYRIGHT: Izdatel'stvo "Statistika", 1979 
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ROLE OF INFORMATION MANAGEMENT COMPUTERS DISCUSSED 
Moscow PRAVDA in Russian 5 Jan 80 p 2 


[Article by Yu. Kanygin, Professor and Doctor of the Economic Sciences, 
Kiev: “Information Resources for Management") 


[Excerpt] The decree of the CPSU Central Committee and the USSR Council 
of Ministers concerning the refinement of the management mechanism is 
creating the prerequisites for the formation of flexible organizational 
and information structures of a matrix type, which provide for the con- 
centration of the efforts of many collectives (including those in differ- 
ent departments) on the rapid production realization of large new units. 
In refining the management mechanism, it is unavoidably necessary to solve 


important problems in the technology of information reprocessing and util- 
ization. 


The issue is not simply one of the introduction of computers and computer 
networks for the automation of complex calculations, but rather of the 
generation of a fundamentally new, "paperless" control technology. 


The revolutionizing role of computers also consists in the fact that they 
have opened up an industrial era of information and management activity. 
The machines play the part of information filters with a gigantic capacity. 
They take on themselves the functions of storage, reprocessing and relay- 
ing, and are capable of refining the program for their own operation, and 


perceive not only numerals, but also letters, phrases, graphs and even the 
human voice. 


But, and this is the most important thing, no kind of computer in and of 
itself will become an effective management tool if radical changes are not 
made in the technology for the generation of information flows and deci- 
sion making. It is necessary to organize document turn-around in a new 
manner, feed data for the most diverse calculations into the computer 
memory, and make a transition from "individually separate" computer 
centers and ASU's [automated control systems] in the final analysis to a 
statewide automated system for the collection and processing of informa- 
tion for accounting, planning and control in the national economy. 
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The task of designing the OGAS [statewide automated system for the collec- 
tion and processing of information for accounting, planning and control in 
the national econoty] was posed as early as the 24th Party Congress. Some 
nine years of experience has been accumulated in the forced development of 
computer equipment, automation equipment for management processes and the 
design of ASU's for various functions. Over this time, the growth in the 
output of computer equipment has outstripped the growth in industrial pro- 
duction as a whole by about ten times, The first stages of ASU's in the 
central organs have been completed (USSR Gosplan, USSR Central Statistical 
Administration, USSR Gossnab and others). Tens of sectoral (or depart- 
mental) systems have been placed in service. The equipment base for ASU's 
based on the unified family of electronic computers of the CEMA member 
nations has grown rapidly. More than a quarter of a million persons in 
our nation are involved in the design of computer equipment and ASU's. 


It can be said that a radical shift has been made in the refinement of the 
technical basis for the conversion of planning and administrative informa- 
tion, and no small amount of experience in the industrialization and auto- 
mation of information processes has been accumulated over the 9th and the 
10th Five-Year Plans. This does not mean that there are no severe or 
difficult problems in the engineering support for the OGAS. The “inputs” 
and "outputs" of machine systems remain a bottleneck, and in a number of 
cases, the capacity of the central processors is inadequate, there is a 
lack of transducers, etc. There are many problems in the field of soft- 
ware and personnel support for the ASU's. Nonetheless, it is thought 

that the center of gravity at the present time is being shifted to the 
solution of organizational and economic problems in the functioning of the 
ASU's, Interrelationships of the management mechanism and methods of plan 
supervision of the national economy are being advanced to first place on 
the one hand, and on the other, information conversion technology. 


No small number of examples can be cited of automated control systems which 
function well: the Volzhskiy motor vehicle plant, the L'vov "Elektron" 
association, the Dnepropetrovsk type rolling plant, and among the sectoral 
systems, the "ASU-Pribor" and others. However, ASU efficiency as a whole 
cannot as yet be satisfactory. The real impact of computer equipment on 
the main technical and economic indicators of production, it can be said, 
is insignificant, while the freeing of workers through this does not 
exceed 1.5 percent. The average daily load on high capacity computers is 
inadequate, and the specific weight of the optimization problems solved 
by them is impermissibly small. Very simple operations such as figuring 
the wages of workers predominate. In general, under the cunditions of 
“problem by problem" utilization, the computers are bec: - ' unique 

kind of "golden calculating machine". 


Socialism, with its capabilities of centralized management, creates better 
objective prerequisites for the development of computerized information 

processing than does capitalism. The OGAS, as an all-encompassing system 
for the management of the national economy, is inaccessible to capitalism. 
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But the real effect from the OGAS can be obtained only when it functions 
as a logically complete system for organizational management. This re- 
quires changes in the form of the information flows: a transition from 
“paper” to man-machine dialogue forms for the organization of links, the 
search for other functional and organizational structures for the govern- 
ment apparatus, etc. 


As far as planning is concerned, its organization likewise will gradually 
change with the action of the OGAS. These days, planning must be based 
on the integration of the greatest possible conceptual potential of science 
and advanced experience. This means that we are faced with introducting 
into the mainstream of the plan information flows from the "bottom" 
(enterprises, shops, sections) up to the "top" (USSR Gosplan). In order 
to utilize the achievements of the scientific and engineering revolution 
with maximum completeness, advanced concepts of its creators and partici- 
pants must be developed at the upper planning levels, and here, the. ones 
which are the most important and ripe for realization must be selected. 
Then, by means of balancing resources and sort through the alternatives 
(mobilizing the reserves of the bank of scientific, engineering and eco- 
nomic planning concepts stored in the computer memory), the correct solu- 
tions are formulated and they are sent down to the lower levels. There 
these solutions are "run in", they are adapted to local conditions, etc. 


In a word, the circulation of enormous data files is needed with the 
corresponding operational timeliness in mastering this circulation. This 
exceptionally complex problem proves to be an urgent one when making a 
transition to the mass utilization of electronic computer networks as the 
technological "nucleus" of the management mechanism. 


Considering the fact that the statewide automated system for information 
conversion (in a broad understanding of this) will make it possible to 
raise social communicative processes to a new level and radically improve 
the organization of production control, the statewide comprehensive pro- 
gram for its efficient realization should be worked out in the i-mediate 
future. This opinion is advanced by a number of specialists, including 
academician V.M. Glushkov. As yet, the introduction of computer equip- 
ment plays the part of only one of the manifold positions of the section 
of the plan for new equipment. It seems that the "ranking" of this 
position must be substantially increased, perhaps, making it the leading 
one in the entire plan. 


It stands to reason that it should be reinforced not only in a material 
sense, but also organizationally. And here, obviously, it is worthwhile 
to think of creating a special high rank interdepertmental organ. It 
would be able to bring together the efforts to improve the organizational 
management and the industrialization of the information processing which 
are being undertaken by many departments. This organ would also come 
forward as the sole "owner™ on a governmental scale of the complex and 
expensive computer equipment, 
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The decree of the CPSU Central Committee and the USSR Council of Ministers 
is aimed at expanding the creative work on the design of organizational 
Management structures which maximally meet the requirements for the eco- 
nomics of a mature socialism. The efficient utilization of information 


resources for management in this regard appears as one of the most import- 
ant reserves. 


[152-8225] 
8225 
CSO: 1863 
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ROLE OF COMPUTER NETWORKS IN AGRICULTURE DISCUSSED 
Moscow IZVESTIYA in Russian 5 Jan 80 p 3 


[Article by A.V. Vishtak, Science Advisor of the State Committee of the 
USSR on Science and Engineering and Candidate of the Economic Sciences: 
"Electronics for the Village”) 


[Text] The widescale introduction of automated control systems is a tool 
for increasing the efficiency of agricultural production. 


There are about 300 information computer centers in service in the nation's 
agriculture, which have modern computers and peripherals, as well as 
communications equipment. The operation of automated control systems per- 
mits a more successful solution of the problems existing in kolkhozes and 
sovkhozes, in animal husbandry complexes and poultry farms, and in servic- 
ing agricultural sectors. 


The USSR Goskomsel'khoztekhnika [State Committee for Agricultural Equip- 
ment] has the most sophisticated network of information computer centers. 
It serves all of the republic committees and the majority of oblast 
associations. Automated control systems for the management of the ma- 
terials and the equipment supply for agriculture have been introduced in 
more than 30 oblast associations of "Sel'khoztekhnika”. 


The introduction of the ASU's [automated control systems] has first of all 
permitted an improvement in the system for providing consumers with spare 
parts, replenishment products and other goods, as well to reduce the times 
needed to satisfy the claims of farms. System operation has also had a 
positive impact on the activity of the "Sel'khoztekhnika™ associations 
themselves. For example, in the Moscow oblast association, during the 
time the ASU has been in service, goods turnover with respect to spare 
parts has increased by more than 25 million rubles while the number of 
workers has been reduced. 


The automated system for the management of materials and equipment supply 
has permitted the Gor'kov oblast agriculture equipment administration to 
curtail the reserves of goods at the supply basis by 15 million rubles, 
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and reduce the number of workers by one-third. The annual economic impact 
from the introduction of the system amounted to about 500,000 rubles and 
the payback period for the expenditures is less than three years. 


The State Committee of the USSR on Science and Engineering has approved 

the experience of the Gor'kiy Oblast Agricultural Equipment Administration 
in improving the organization of materials and equipment supply for agri- 
culture, and recommended to the USSR Goscomsel*khoztekhnika that the 
finishing work of the standard automated control system for material and 
equipment supply of agriculture be accelerated for the purpose of its wide- 
scale introduction in other sectors. 


Along with this, as analysis shows, the efficiency of computer equipment 
and its influence on the growth of production would be significantly 
higher with sufficient equipping of the computer centers and stations 

with equipment for primary data preparation and transmission. The assoc- 
iations of “Selkhoztekhnika" are short about 2,000 “"Iskra" electronic 
bookkeeping calculators, and more than 3,000 sets for transmitting inforn- 
ation from the regional information preparation stations to the oblast 
information computer centers, 


In a number of union republics, the accounting, analysis and planning of 
the development of animal breeding, and the utilization of mineral ferti- 
lizers and feeds are handled on computers, For example, the Central Insti- 
tute of Agrochemical Services for Agriculture, with a network of affili- 
ates and branches on the periphery is using computers to make calculations 
and recommendations for almost 5,000 kolkhozes and sovkhozes for the effi- 
cient utilization of mineral fertilizers, working from the qualitative 
characteristics of the soils and the crops being raised. The data of the 
scientific institutions and agricultural enterprises show that the use of 
fertilizers in accordance with the recommendations of the institutes pro- 
vides an increase the harvest yield of grains by 8 to 10 percent. 


Considerable work is underway in the country to use computers in animal 
breeding. Information is being processed for the breeding accounting for 
tens of millions of cattle of 30 breeds in almost all the oblasts of the 
RSFSR, the Ukrainian SSR, the Lithuanian SSR, the Latvian SSR and the 
Estonian SSR. At a number of computer centers, problems of rating bulls 
as producers in terms of the quality of the progeny and then making recon- 
mendations are being solved. According to the data of specialists, these 
recommendations provide an increase in the productivity of the progeny by 
10 to 15 percent, other maintenance conditions being equal. And this is 
hundreths of thousandths of tons of additional products, practically 
without expenses. 


To increase the efficiency of the public production sector, it is necessary 
to provide for interaction between the sectoral automated control systems. 
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For example, the complex of planning problems for tractor deliveries 

and agricultural machines to kolkhozes and sovkhozes has been worked out 
and is being solved by the computer centers of "Sel'khoztekhnika" and 
agriculture. It provides the USSR Ministry of Agriculture and the USSR 
Goskomesl "khoztekhnika with optimal calculations for the structure of the 
machine and tractor fleet for the farm as well as schedules for equipment 
use, the compilation of summary claims for the delivery of agricultural 
machines, tractors, motor vehicles as well as the distribution of funds 
at all management levels. At the present time, this complex of tasks has 
been introduced in the Northern Osetian ASSR, the Vladimir, Gor'kiy and 

a number of other oblasts. And it is planned that by 1980 the basic work 
of introducing it at the technical base of the USSR Ministry of Agricul- 
ture and Goskomsel'khoztekhnika will basically be completed. 


However, such a comprehensive interlinking of the development work and its 
utilization is not always carried out. For example, all of the documen- 
tation for spare parts for tractors, motor vehicles and agricultural 
machines should contain the All-Union Product Classifier Codes. The intro- 
duction of this classifier by the Ministry of Machine Building for Animal 
Husbandry and Fodder Production, the Ministry for Agricultural Machine 
Building and the Ministry of the Motor Vehicle Industry for the products 
list of spare parts, which exceeds 100,000 items, will permit a substant- 
ial reduction in outlays for document precessing and provide for free ex- 
change of data between sectoral computer centers. However, the USSR 

State Committee on Standards has not established the specific timeframe 
for the application of the classifier, and for this reason, the ministries 
cited here are supplying products without indicating the codes. The con- 
siderable work which has been done is not as yet yielding the necessary 
results. 


A serious obstacle in the path of developing automated control systems 
in agriculture is the chortage of computer capacity. The level of the 
useful loading of computers at a number of computer centers of Goskomsel' 
Goskomsel ‘khoztekhnika today already exceeds 24 hours a day. Simultane- 
ously, the average daily load on computers of some computer centers in 
agriculture and water management is considerably lower. The way out of 
the situation is clear: the creation of collective use computer centers. 


The solution of the problem cited here will promote an increase in the 
efficiency of agricultural production based on the refinement of the 
organizational forms and methods of management, assuring the interaction 
of automated control systems at various levels and in various sectors, 
the wide application of mathematical economic methods and models as well 
as electronic computer equipment. 


[152-8225] 
8225 
CSO: 1863 
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USSR UDC 658.562.014.011.56.012.12 


PRODUCTION ANALYSIS IN THE DEVELOPMENT OF SOFTWARE FOR AUTOMATED PROCESS 
QUALITY CONTROL 





Moscow STANDARTY I KACHESTVO in Russian No 9, 1979 p; 57-61 
KALITA, ?. YA., Institute of Cybernetics, UkrSSR Academy of Sciences 


[Abstract] A standard automated process quality control subsystem (APQCS) 

for the light industry is being developed by the Institute of Cybernetics, 
UkrSSR Academy of Sciences, in collaboration with the Kiev Technological 
Institute of Light Industry and the Kievlyanka Pilot Knitwear Factory. The 
first stage of this subsystem was developed during 1976-1978 and designed to 
monitor the quality of the various knitwear manufacturing processes, In 

this connection, special pertinent software has now been developed and opera- 
tionally tested at the Kievlyanka Factory. The software includes a matrix- 
type table for the recording and analysis of data on defects and of the opera- 
tions associated with specific defects. Further the method of structural 
matrices was used to analyze all factors directly or indirectly affecting 

the quality of fabrication of products. Tables of possible defect sources 
were compiled. Calculations show that the introduction of APQCS with the 
specified functions at a single knitwear enterprise of the Kievlyanka fac- 
tory type alone produces savings of about 100,000 rubles annually. Figures 

2. 
[49-1386] 


USSR UDC 681.3.1:06/94 


USE OF AUTOMATED TEACHING SYSTEMS BASED ON THE SPOK-YES PROGRAMMED LEARNING 
SYSTEM 


Kiev UPRAVLYAYUSHCHIYE SI‘°™ ° “ASHINY in Russian No 4, Jul/Aug 79 pp 136- 
140 manuscript received 12 


DUBINETS, YE. V. and RUDENKO, V. D. 


[Abstract] The Institute of Cybernetics, Ukrainian Academy of Sciences 

has developed software for the creation of learning systems--the SPOK [Rus- 
sian acronym for training course programming system], which is widely used 
in the USSR. This new system should stimulate a renaissance of computer- 
based teaching applications. This article describes an experiment involv- 
ing the use of the system with secondary school and university students. 
Two courses were taught: FORTRAN programming and "Principles of Computer 
Technology.” The purpose of the experiment was to determine the effective- 
ness of the use of automated teaching systems to study lecture material and 
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perform practice exercises. The initial training to teach the students to 
use the system requires only 30 minutes. After this, the automated teach- 
ing system is particularly effective for the performance of exercises dur- 
ing which the students accumulate practical skills in problem solving. 

[ 125-6508 } 


A COMBINED PROGRAM OF OPERATIONS FOR THE CREATION OF AUTOMATED TEACHING 
SYSTEMS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 
3-5 manuscript received 13 Dec 78 


SAVEL'EV, A. YA. and NOVIKOV, V. A. 


[Abstract] The USSR Ministry of Higher and Specialized Secondary Education, 
in a resolution of 12 January 1978, approved a combined program of operation 
that was designed to create automated teaching systems. The program of opera- 
tions was based on the following principles: development of teaching systems 
should be based on domestic YES and SM computers; compatible standard func- 
tional and support subsystems should be used; and scientific research in 
this area should be coordinated to avoid duplication. The first stage, to 
be performed by the cooperative efforts of teachers and computer scientists, 
is to develop the psychological and didactic principles involved, create 
methodological recommendations for courses, develop courses oriented toward 
automated teaching, create languages for use in teaching programs, develop 
specialized software and design specialized terminal equipment. In the 
second stage the systems are to be improved by combination of independent 
systems into networks. The most important stages in development of hardware 
and software are seen to be: creation of hardware and software for process- 
ing of graphic information; creation of dialogue programming languages; de- 
velopment and introduction of remote data processing equipment; creation of 
computer networks; creation of multiprocessor computers; development of 
shared university dialogue processing systems; development of techniques 

for voice input; automation of course design; and development of near- 
natural user languages. 

[125-6508] 











USSR UDC 62-52:681.3.06.44 


OPTIMAL DISTRIBUTION OF CAPITAL INVESTMENT IN TECHNICAL PROCESS AUTOMATIC 
CONTROL SYSTEMS 


Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 4, Jul/Aug 79 pp 6-9 
manuscript received 9 Jun 77 (after revision, 18 Oct 78) 


SANGURSKIY, V. S. 


[Abstract] A study is made of one possible approach to the creation of 
process and enterprise automatic control systems to provide optimal distri- 
bution of capital investment in the automation of a technological process 
involving discrete output products. The process of introduction of the 
automation system is in itself looked upon as a control process, in which 
the controlling actions are the capital investments in automation, the con- 
trolled variables are the output products generated by individual technologi- 
cal sections and the output of the finished products, expressed as cost. 
The task of optimal control of the process of automation of the enterprise 
is described by a system of finite-difference equations and reduced to a 
multistep optimization problem. Figures 3; references 7 (Russian). 
[125-6508] 
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MOLDAVIAN AUTOMATED SYSTEMS BEING EXPANDED 
Kishinevy SOVETSKAYA MOLDAVIYA in Russian 14 Nov 79 p 2 


[Article by A. Mironov, director of the Kishinev ASU Planning and Design 
Bureau, candidate of technical sciences: "Management and the ASU") 


[Text] There is perhaps no other sector that has merged 
all the trends and characteristics of the scientific- 
technical revolution as fully as the investigation, 
development, and operation of automated control systems 
(ASU's). A number of sectorial ASU's developed by the 
Kishinev ASU Planning and Design Bureau and other or- 
ganizations are in use on a republic scale in Moldavia 
today. ASU's for enterprises and industrial processes 
are operating successfully. 


The work of these systems has given graphic proof of the correctness of 
this line of development and convinced even the most implacable skeptics 
of the feasibility and necessity of automating the subtle and difficult 
job of managing collectives, industrial processes, and sectors. At the 
same time, the experience we have accumulated in the republic has already 
revealed serious problems. Foremost among them is the lack of a truly 
comprehensive approach, of thorough development of general systems ques- 
tions. The choice of objects for automation of management was often de- 
termined by the enthusiasm of managers, not always with sufficient 
grounds. The capacities of third-generation computers were grertly 
under-used, well below their potential. The principal reasons were the 
notorious departmental barriers and the restricted set of accounting and 
report jobs to be done. Setting up collective-use computing centers can 
increase computer loading, but the questions of adopting scientifically 
substantiated decisions remain at a low level. Therefore, a new ap- 
proach is needed to ASU design and to the use of computer equipment. 
Planning group computing centers whose technical facilities become the 
basis for the functioning of specialized ASU's at various levels at dif- 
ferent enterprises may be considered one such approach. 


The group computing center (KVTs) under development at the Tiraspol' 
Moldavizolit Plant for use by the electrical engineering enterprises of 
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the republic will be one of the first in the country. Its plans en- 
vision a multimachine complex with large computing capacities, sub- 
scriber points, local data processing centers, and a communications 
system that forms a far-flung information and computing network. 


The ASUP [automated control system for an enterprise] that is based on 
the group center and will be turned over for operation in 1980 envis- 
ions a significant increase in the number of optimization and operations 
problems, which will enable all the electrical engineering enterprises 
of the republic to switch quite quickly to using new levers of control 
and sharply raise the degree of automation in management. It has been 
calculated that total expenditure of capital investment will be cut 
50-80 percent in building a collective-use computing center and annual 
operating costs will be cut by one-half to two-thirds. The savings 
from reducing purchases of computer equipment and construction of sep- 
arate computing centers by itself is 1.6 million rubles. 


At the same time a series of ASU's for industrial processes is being 
developed for electrical engineering production units. 


Each group ASU contains organizational and industrial-economic problems, 
subsystems tc diagnose industrial equipment and the technological pro- 
cess, and problems of programmed control of sets of industrial equip- 
ment. Introduction of the systems under development will permit a sig- 
nificant intensification of the production process and a 15-20 percent 
reduction in production losses just from improving industrial discipline 
and rational selection of the order of technological op¢rations. 


Introduction of the ASU's will almost completely eliminate harmful ef- 
fects of chemically active substances on service personnel and markedly 
improve the microclimate in the shops and on the enterprise grounds. 
Thus, setting up the enterprise ASU of the Moldavizolit Plant and its 
seven ASU's for industrial processes on the basis of the group computing 
center will make it possible to automate essentially all primary pro- 
duction at the plant, which is equipped with the most up-to-date tech- 
nology in Europe. During the coming five-year plant this plant will be- 
come the first really automated enterprise in the republic. 


Needless to say, such comprehensive development work requires broad use 
of scientific-technical advances by the country's leading organizations. 
The Kishinev ASU Planning and Design Bureau has already adapted and in- 
corporated more than 30 data banks, packages of applied programs, and 
programs for automation of programming. We have at our disposal a large 
part of the "All-Union Fund of Algorithms and Programs" relevant to ASU 
development software. The "Republic Fund of Algorithms and Programs" 
can be established and operated on this basis. 


The development and introduction of ASU's compels a different way of look- 


ing at certain problems of technical progress in the republic. In the 
near future the scientific-technical backlog accumulated over the years 
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with respect to theoretical and experimental study of industrial pro- 
cesses will be exhausted. This demands that work in this area be acti- 
vated. Unfortunately, the scientific research organizations of the re- 
public today are making little use of available scientific potential 
for solving these problems. 


On the other hand, the inadequacy of hardware for the ASU's for indus- 
trial processes is already being felt acutely today. Specifically, it 
is not possible to meet schedules for development and introduction of 
new monitoring and measuring instruments for automated equipment. These 
schedules must be coordinated with the timetables for development of 
automated systems, which is to say they should not be over 1.5-2 years. 
Finally, the most important thing is the urgent need to devise new, 
scientifically substantiated techniques for evaluating the economic 
efficiency of both the entire system and its particular parts, with due 
regard for their place in the automated complex. It is obvious that no 
one organization can solve all the problems of comprehensive development 
of automated control systems on different levels. A large number of 
scientific and engineering groups must be involved and their work coor- 
dinated. The problem could be assigned, at first, to the republic's 
intersectorial coordinating council for ASU's. 


At the same time we must develop a scientifically substantiated long- 
range plan to automate the management of industry and the nonindustrial 
spheres of the economy. 


The question of training ASU cadres is equally important. The higher 
educational institutions of the republic must send students out for prac- 
tical work experience with operating ASU's and the corresponding plan- 
ning organizations. The Kishinev ASU Planning and Design Bureau, which 
has accumulated quite a bit of experience in development of automated 
systems and has a large group of highly qualified specialists, could be 
one of the chief organizations in this area. 


One more problem is the matter of standardizing design and technical con- 
cepts in ASU's. We mean formulating a uniform system of design documents 
for ASU's and specifications. It would be a good thing if agencies of 
the republic Committee for Standards became involved in this work or 

even initiated it. 


The decree of the CPSU Central Committee and USSR Council of Ministers 
entitled “Improving Planning and Strengthening the Influence of the 
Economic Mechanism on Raising the Efficiency of Production and Quality 
of Work" demands that we, the ASU developers, achieve a high economic 
impact from completed projects. This can only be done by concentrating 
efforts on comprehensive development of interrelated ASU's of various 


levels which fully automate particular enterprises and whole sectors. 
{132-11176] 
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AGRICULTURAL EQUIPMENT SUPPLY DEPOT INSTALLS COMPUTER SYSTEM 
Moscow IZVESTIYA in Russian 11 Dec 79 p 1 
[Article: "The Computer Issues Spare Parts"] 


[Excerpt] An automated control system for work procedures has been put 


into operation at the Ryazanskaya Oblast depot of the Goskomsel 'khoztekhnika 
Association. 


In a matter of minutes the Minsk-32 and YeS-1022 computers produce informa- 
tion on the availability of spare parts and assemblies and their prices 
and prepares the necessary papers. This is the first time that such enter- 


prises have used video monitoring equipment with displays for these opera- 
tions. 


[*32-11176] 
11176 
CSO: 1863 
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AUTOMATED CONTROL SYSTEM FOR GAS SUPPLIES 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 15 Nov 1979 p 4 


[Text] In Voroshilovgrad an automated control system for gas supplies has 
been put into operation. It provides uninterrupted operation of the city's 
gas economy. Every 20 minutes, thousands of gauges, located in all the en- 
terprises of industry and elsewhere give the controlled information about 
the presence of gas, its consumption, distribution of loads and the condi- 
tion of the networks. At the smallest deviation from the assigned routine 
established at the main control point, the computer operationally evaluates 
the situation and helps the controller make the optimal decision. 


Electronics make it possible for gas producers to make good operational use 
of energy resources and to save fuel. Now the development of analogous sys- 
tems for Kiev, Khar'kov, Dnepropetrovsk and other Ukrainian cities are being 
completed. They will become the basis for the creation of a single industry- 
wide system for control of gas supplies of the republic. 


[107-9285] 
9285 
CSO: 1863 
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USSR UDC 621.374-529 
A SIX-CHANNEL ELECTRONIC PROGRAMMING DEVICE 

Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 10, 1979 pp 29-30 
BERZIN, L. F., candidate of technical sciences, and YAKIMAKHA, A. L. 


[Abstract] The author describes an electronic programmer for automating 

the gathering and processing of experimental data of a monopolar mass spec- 
trometer. The six-channel device speeds up the process of continuous analy- 
sis of multicomponent gas mixtures. The instrument automatically tunes the 
mass analyzer in sequence to the masses being registered, and simultaneous- 
ly connects the registration channels with memory cells to the output of the 
mass spectrometer. The programmer is based totally on microcircuits. Regis- 
tration time of a single channel is from 0.1 to 10 s, depending on the parame- 
ters of the RC time-mark generator, and maximum instability is 0.2%/°C in 
duration of a working cycle in the temperature range from +10 to +60°C. 
Figure 1; references 5 (Russian). 

[129-6610] 


USSR UDC 550.3:620.1.05 
OUTLOOK FOR DEVELOPMENT OF GEOPHYSICAL OIL-FIELD INSTRUMENT MAKING 
Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 10, 1979 pp 12-14 


GORELIKOV, N. I., candidate of technical sciences, and MELIK-SHAKHNAZAROV, 
A. M., doctor of technical sciences 


[Abstract] Geophysical instrument making is a promising and rapidly grow- 
ing branch of Soviet instrument making. The authors consider problems of 
gathering and processing measurement information in geophysical studies of 
wells, since these problems are common to different kinds of geophysical 
research. The questions that are covered include the development of deep- 
well instruments, multichannel telemetering equipment for data transmission 
over a logging cable and a mobile station for gathering and processing geo- 
physical information. It is shown that the future development of geophysi- 
cal systems for studying wells will tend toward conversion to computer- 
measurement complexes. The distinguishing features of such complexes are 
transportability and two-stage data processing: simplified processing di- 
rectly in the portable station during geophysical studies, and complete 
processing on large machines in the geophysical computer center. Figures 4. 
[129-6610] 
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USSR UDC 681.3:51.007 
AUTOMATED SOCIAL MANAGEMENT SYSTEMS IN AN ENTERPRISE 

Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 10, 1979 pp 1-3 
MEN'SHIKOV, L. I., candidate of economic sciences 


[Abstract] It is argued that the problem of selecting, placing, utilizing 
and stimulating managerial personnel can be properly solved only on the 

basis of a considerable increase in volume and improvement in quality of 
initial data on the business, moral-political, psychological, physiological 
and practical aspects of people. This data gathering process can be con- 
siderably expedited by using computer facilities. Systems that handle the 
jobs of gathering, storing, processing and printing out this type of informa- 
tion are called ASK Kadry [Automated Personnel Management Systems]. The ASU 
Kadry not only keeps track of personnel, but systematizes social information 
and compiles statistical reports. However, effective use of these systems 
requires objective evaluation of personnel, and the basis for this evalua- 
tion now includes 92 points of information. Therefore it has become neces- 
sary to set up automated systems for personnel evaluation, which the author 
calls ASSU [Automated Social Management Systems]. The introduction of such 
systems involves a transition from outmoded subjective methods of evaluation 
to scientific (numerical or quantitative) methods. Common features of second 
and third generation ASSU are examined, as well as the characteristics that 
distinguish these systems from other automated management systems. Refer- 
ences 16 (Russian). 

[129-6610] 


USSR UDC 62-50 


STRUCTURE OF A PROGRAM PACKAGE FOR OPERATIVE OPTIMIZATION OF PROCESSES IN 
TECHNOLOGICAL COMPLEXES 


Moscow PRIBORY I TEKHNIKA EKSPERIMENTA in Russian No 10, 1979 pp 3-5 


SHOSTAK, V. F., candidate of technical sciences, LEVITSKIY, YU. B. and 
ONYUSHEV, A. V., engineers 


[Abstract] The problem of operative optimization of processes in techno- 
logical complexes is complicated by the fact that the optimum structure of 
subordinate jobs may change during operation of the automated process con- 
trol system. Thus the need arises for developing program packages for 
operative optimization enabling rapid and effective program realization 














of various hierarchical structures of subordinate jobs based on the princi- 
ples of organization of modular data processing systems. The authors con- 
sider a technique for these purposes developed for application to continuous 
processes. An example is given of the use of the proposed method for synthe- 
sizing a program package that realizes a four-level structure for handling 
production of phosphoric acid. Figures 2; references 4 (Russian). 

[129-6610] 


USSR UDC (681.3.06:66.011).001.2:681.3 


A SOFTWARE COMPLEX FOR AUTOMATIC SCHEMATIC REPRESENTATION OF CHEMICAL TECH- 
NOLOGICAL PROCESSES 


Moscow PRIBORY I SISTEMY UPRAVLENIYA in Russian No 12, Dec 79 pp 3-5 


KAFAROV, V. V., academician, MESHALKIN, V. P., candidate in technical sci- 
ences, FILATOVA, YE. M., engineer, and GRINBERG, YA. I., engineer 


[Abstract] Automatic schematic representation of production technologies 

is an important step in setting up an automatic design system for the chemi- 
cal industry, since now at least 80% of all design time is spent on drafting. 
A software complex has been developed for this purpose which uses graphic 
functional modules as a basis for geometrically representing the equipment 
with interconnection pipes and controls. It includes a program deck for 
laying out such graphic functional modules on rectangular drawing sheets, 

a program deck for calculating the input-output coordinates from these 
graphic functional modules, a program deck for routing the functional connec- 
tion lines between modules, a program deck for drawing these lines in mini- 
mum time, and a program deck for drawing the graphic functional modules. The 
software complex is written in high-level FORTRAN-4 for both an IBM/ 360-50 
computer and a Unified System YeS-1033 computer, with a 4-level OVERLAY 
hierarchical structure reducing the necessary memory capacity to 130 kbytes. 
Schematics are coded on magnetic tape and from there drawn by a CALCOMP-702 
graph plotter with a pen speed of 165 mm/s, Figures 5; references 2 (Rus- 
sian). 

[164-2415] 
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USSR UDC 528.47:629.472:681.3 


OUTLOOK FOR USING COMPUTERS IN TOPOGRAPHIC-GEODETIC WORK ON THE CONTINENTAL 
SHELF 


Moscow GEODEZIYA I KARTOGRAFIYA in Russian No 9, Sep 79 pp 35-38 
BALANDIN, V. N. an YAROVOY, B. D. 


[Abstract] Stationary and desk-top computers and hand-held calculators are 
being more and more extensively used for topographic-geodetic and cartograph- 
ic work on the continental shelf of the USSR. These tools are used chiefly 
for processing surveying data (hydrological measurements, sea levels and 

the like) and for calculating the coordinates of points found by three- 
point, graphical, linear, combined and hyperbolic intersections. Third and 
fourth generation computers of the YeS series are gaining in importance in 
this field. A table is given summarizing the technical specifications of 
some stationary computers now being used in topographic-geodetic work. In 
1976 the Central Scientific Research Institute of Geodesy, Aerial Photography 
and Cartography began installing Elektronika 15 VSM-5 computers on ships and 
aircraft used in surveying the continental shelf. In 1978 this institute 
developed a surveying instrumentation complex called an autocoordinator based 
on the Poisk-D radiogeodetic system, the PEL-3 sonic depth finder, the Elek- 
tronika 15 VSM-5 computer and the Konsul-260 printer. The autocoordinator 

is now being introduced in enterprises of the Main Administration of Geodesy 
and Cartography. Another promising area for using computers in this field 

is building microprocessors into surveying equipment for measurement auto- 
mation. Hand-held calculators can be used for primary data processing. 
References 8 (Russian). 

[116-6610] 


USSR UDC 528.92:65.011.56 
SOME PROBLEMS OF DESIGNING AUTOMATED CARTOGRAPHIC SYSTEMS 

Moscow GEODEZIYA I KARTOGRAFIYA in Russian No 9, Sep 79 pp 44-47 

SHIRYA‘EV, YE. YE. 

[Abstract] The author reviews the idea, structure and functions of an auto- 
mated cartographic system proposed previously [Ye. Ye. Shiryayev, "Concern- 


ing the Problems of Developing Automated Cartographic Systems," GEOVEZIYA 
I KARTOGRAFIYA, No 12, 1978, pp 54-58], and answers some critics who have 
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wrongly interpreted these concepts. Preference is expressed for digital 
models over digital maps as a basis in setting up digital data banks, and 
arguments are presented to substantiate this preference. While interactive 
devices are presently ineffective for cartographic purposes, future improve- 
ments should make such systems applicable in this field, and interactive de- 


vices are not ruled out in the system proposed by the author. References 5: 
4 Russian, 1 Western. 
[116-6610] 
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USE OF COMPUTERS IN DESIGN 
Moscow PRAVDA in Russian 22 Jan 80 p 3 


[Translation of an article by Academician V. Glushkov, Kiev, "The Profession 
of the Computer--Designer"™] 


[Text] Thousands of computers of various types are performing a tremendous 
volume of calculations in our scientific research institutes and design bu- 
reaus, more than could be performed by the entire population of the earth 
using slide rules and adding machines. Electronic computers design bridges 
and optical systems of cameras, profiles for pavement and circuits for tele- 
vision sets, huge ships and miniature electric motors. It is difficult to 
mention any product or structure which has not been in part designed by the 
computer, man's untiring assistant. 


For more than a quarter century, computers have been used to automate diffi- 
cult engineering calculations. During this time, a number of qualitative 
changes have occurred. In the 1960's, methods of search for optimal plan- 
ning and design solutions came into increasing use. When he encountered 
such a problem earlier, a design usually simply calculated several versions 
based on his own experience and intuition, and selected the best one. Using 
the computer, the number of versions analyzed can be greatly increased, 
thereby significantly improving optimization. Even in this simple way it has 
become possible to approach basically new design decisions. The computer 
helped, for example, Soviet specialists to produce a significantly better 
profile of the supporting systems of dams, for which a patent was issued. 


We note that systemless, random selection of versions, even by tremendously 
fast computers, usually does not provide solutions which are sufficiently 
close to the optimal solution. Special methods of goal-directed search, 

the subject of mathematical programming, are required. Soviet mathemati- 
cians have developed many efficient programs which are used in a great 
variety of areas. They include new numerical methods of so-called dynamic 
programming, which are now used for the planning of roads and gas pipelines. 
Due to their tremendous cost, even a slight relatively improvez«nt in a plan 
for one of these projects can be worth many tens of millions of rubles. 
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However, this case-by-case method of planning and design is quite obsolete 
today. Its primary shortcoming is the difficulty in preparation and intro- 
duction to the computer of all of the tremendous quantity of initial data 
necessary for calculation. The same thing, incidently, is true for most 
routine problems in other spheres of application of computers (for example, 
in bookkeeping, in certain planning procedures, etc.). It is this which ex- 
plains the insufficient effectiveness of many automatic control systems. 


The case-by-case approach is particularly undesirable in those cases when 
previous solutions contain the initial data for subsequent ones. This, of 
course, is quite specific for planning and design work. The answer is to 
use modules of programs designed for the solution of an entire range of in- 
terrelated problems at once. For relatively small products and plans, such 
a system of programs might encompass the entire computational portion of the 
project. The computer must be given only the initial data. 


In spite of the great importance of automation of the computational portion 
of planning and design labor, one should not forget its remaining parts 
either. These include primarily the preparation of graphic information, 
selection and arrangement of elements of a future structure. The difficulty 
of these operations increases greatly as the structure becomes more compli- 
cated and in many cases becomes a serious obstacle. 


The solution to this problem is to use a dialogue between the computer and 
the designer. A special control panel is constructed for this purpose, 
equipped with one or more graphic displays. On these screens, similar to 
the screens of ordinary television sets, various drawings storing computer 
memory are seen. Using a light pencil, the designer can make changes to 
the drawings on the display screen, The keyboard is used to input numeri- 
cal information. It allows standard geometric elements (straight line sec- 
tors, circular arches, simple geometric figures and bodies) to be input to 
the drawing. By combining the capabilities of the light pencil and the key- 
board, the designer can input to the computer through the screen the first 
version of a future design. Then work begins on its improvement and de- 
tailization, by means of a creative cooperative process between man and 
machine. 


To allow the greatest possible automation of operations, the machine is 
equipped with a program graphics packet at the level of university courses 
in analytic geometry and technical drawing. More fully developed graphics 
modules include programs which automate (completely or partially) the solu- 
tion of various problems concerning the two dimensional or three dimensional 
arrangement and rearrangement of parts, as well as certain other procedures 
in the transformation of graphic information. 


Storage of information on an object being planned in a form convenient for 
the computer, not in the usual “paper form, represents the main distinguish- 
ing feature of the next basic step--the transition to complete automation of 
planning. The information on the object is then input along with informa- 
on properties of the materials of which the structure is to be built, as 
well as the characteristics of standard subelements. 
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One important component part in such systems is automatic production of 
all of the necessary technical documentation. The plotters, controlled 
by the computer, rapidly make the necessary drawings, while printers 
record all of the required text or numeric information at a page per 
second. 


Th.22 combined systems for automation of planning completely change the 

t' ad’ tional technology and the usual appearance of a design bureau or 

p «: ing research institute. As experience has shown, the effective 

a eved is particularly great if standard parts and units are widely 
used in planning. For example, for precast reinforced concrete structures 
for industrial and residential contruction, planning is accelerated by 

a factor 20-25 documentation costs only 1/6 or 1/7 as much. Planning 
becomes better, documentation becomes practically error free. 


What prevents the extensive utilization of combined systems of planning 
automation? There are a number of serious factors involved. These in- 
clude primarily the shortage of qualified personnel, the small volume of 
production of the necessary equipment, particularly peripheral devices 
(displays, plotters, etc.). However, these difficulties can be rather 
quickly overcome if the proper technical policies are followed in the 
development and delivery of computer equipment and programs (software). 
The essence of the problem is that the transition from provision of uni- 
versal computers to the delivery of software and hardware complexes oriented 
to various classes of application is a difficult transition. One such 
class consists of systems for automated planning in machine building and 
construction. The corresponding software and hardware system is a unique 
Standard product, a part of future systems for automatic planning, and 
must include the entire range of necessary hardware (computers of varying 
capacity, displays, plotters, etc.) plus special programs. In providing 
such a “product” to a consumer, the supplier must provide the possibility 
of automation of all planning work at the "student's" level. The consumer 
must, first of all, supplement his existing data with a machine file and, 
secondly, compose graphic and calculation files for the planning of various 
types of objects (buildings, bridges, aircraft, ships, electric motors, 
etc.). It is quite important that the supplier provide the consumer 

with the necessary equipment for automation to be used in developing such 
files. 


Of course, it is not at all necessary that each design bureau perform 
this work independently. It is much more desirable to assign this work 
to head institutes (for automation of planning) in the corresponding 
branches. The significance of this level cf standardization is acknow- 
ledged by practically everyone and in a number of branches such organi- 
zations have been named. The problem is, however, that these institutes 
are overloaded with many other concerns, and there is a shortage of 
qualified personnel. 
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There is yet another problem — the appearance of branchwide “common en- 
gineered" machine standards, which become a hinderance for the interaction 
of various automated planning systems. We but think a minute to realize 
what would happen if engineers in each branch used their own standards 

for technical drawing... But this is exactly what is happening today 
with machines which in the near future will take upon themselves prac- 
tically all of the work of drawing. 


It is natural to ask, who should be responsible for development and de- 
livery of task-oriented software and hardware systems, for the conduct 

of a single technical policy in this area? The answer is obvious: of 
course, the branches specializing in the production of computers. The 
problem is that, as experience has shown, in many cases making even a 
small change to the design of a computer allows great simplifications, 
reductions in cost and increases in effectiveness of the design of soft- 
ware. By separating the designers from the developers of computers, we 
not only greatly decrease the effectiveness ot automated planning systems, 
but also separate the computer designers from an important source of fresh 
ideas — the practice of utilization of the results of their labor. We 
must not forget that the organization of the development, production and 
debugging of task-oriented software-hardware systems is a task of tremen- 
dous complexity. Its performance requires redistribution of material and 
personnel resources in favor of branches producing computers. One must 
also intelligently reorganize the scientific effort and personnel in 
academic institutes and wniversities. We have everything that is necessary 
to place the combined automation of planning on a firm industrial basis 
and make a significant contribution to acceleration of the rates of scien- 
tific and technical progress. 


[180-6508] 
6508 
CSO: 1863 
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USSR 


THE M-6000 COMPUTER INSTALLED ON A REFRIGERATOR SHIP 
Moscow VODNYY TRANSPORT in Russian, 10 Jan 80, p. 2 
[Translation of an article by a correspondent, "A Computer Onboard Ship" ] 


[Text] Those responsible to organize the work of crews of fishing ships 
are greatly assisted by the M-6000 computer recently installed on the 
"Baltiyskaya slava" floating refrigerator processing base. 


This electronic computer is tied in with the western basin automatic 
control system. The printer of the computer can transmit to the shore 
precise information on the status of affairs in groups of ships in the 
fishing region, analyzing the catch and outputing recommendations to 
help find the best fishing areas, providing advice as to the best way 
to organize fishing among the crews of the trawlers and cooperation 
between trawlers and the transport ships. 


[180-6508] 
6508 
CSO: 1863 
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USSR 

THE PRIMARY DIRECTION OF ECONOMIC SCIENCE AND PRACTICE 
Tashkent KOMMUNIST UZBEKISTANA in Russian, pp. 46-54 
[Article by N. Ziyadullayev, Doctor of Economic Sciences] 


[Excerpts] As early as the mid-sixties, scientists of the Central 
Economics-Mathematical Institute of the USSR Academy of Sciences went over 
to systematic analysis of problems of planning and improvemert of economic 
methods of administration of the national economy. One manifestation of 
this approach is the concept of the system of optimal functioning of the 
socialist economy (SOFE) which they developed, combining the achievements 
of economic theory and mathematical modeling. 


The theory of SOFE is a brave attempt by economists and mathematicians, 
under the leadership of Academician N. P. Fedorenko, to combine into a 
single complex economic-mathematical methods and models of the solution 

of production, branch, regional and national economic problems of planning 
and administration. This problem is extremely important. However, no 
means has yet been found to solve it. In this new area of economic 

science and practice, even negative results are of value, since they reveal 
the path toward new ideas, new approaches. 


The development of theory and practice of SOFE at the level of the Union 
Republic flows from the construction and use of partial economic-mathe- 
matical models to complete automation of control the national economy, 
to the creation of a republic automated control system (RASU). 


In Uzbekistan, this area has been greatly developed. The head organization 
for the development and introduction of RASU is the first scientific and 
production union in the system of academic institutions of the nation, 
"“Kibernetika™ Union of the Uzbek Academy of Sciences, headed by Academician 
V. K. Kabulov. Due to his initiative and enthusiasm, a regional economic- 
mathematical school has developed in Usbekstan. The experience gained 

in the application of methods of mathematical economics in computers to 

the economy of our Republic, its analysis and comparison with other 

regions of the country allow us to draw a number of conclusions and to 
formulate problems for further development of RASU. 


For the development of RASU, so-called functional tables have been developed, 
all tasks in which have been systematized by planning stages (prediction, 
five year and annual plans, operation control), and the systems of inter- 
action of these tasks have been indicated. The tables have allowed 
quantitative evaluation of the information flows, grouping of tasks among 
types of models and selection of requirements for typical hardware. The 
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methodology of creation of RASU has developed so as to allow automation of 

processes of planning of automatic control systems based on the algorithmic 
methods. The rough plans of RASU have now been completed. The first ele- 

ment of RASU is in the stage of experimental use. In 1980, the final 

RASU is to be completed, in 1985 it is to be fully introduced. 


Some 98 information-computer centers, over 100 automatic control systems 
and 300 computers are in operation in Uzbekstan. Some 13,000 persons are 
employed or are studying in the area of cybernetics. 


In addition to the successes which have been achieved in the area of 
application of mathematical-economics methods and the use of computers in 
the national economy, a number of bottlenecks have been revealed. In par- 
ticular, there is not yet a common approach to the improvement of adminis- 
tration. Mathematical-economic models and automatic control systems have 
not yet been “built-in” to the technological process of economic adminis- 
tration and are of a supplementary, consultative nature. The initial 
information has not been prepared for the collection, processing, trans- 
mission and storage of machine devices due to the shortcomings and the 
bases of norms and standards. 


We know that RASU is an integrated control system for the economy, func- 
tioning as an ACS at all levels in the hierarchy. At the top level are 
the ACS of directive and interbranch organs, at the middle level — the 
branch ACS (in ministries and departments), at the lower level - the 
lowest ACS (unions, enterprises). The territorial links consist of com- 
binations such as the ACS of an oblast, a city, a rayon, which are created 
to function with the executive committees of the councils of people's 
deputies. 


Further development of RASU will follow the path of organic combination and 
correlation of functional and territorial elements. Experiments in this 
direction have been begun by "Kibernetika" Union and the information-com- 
puter center of the Uzbek State Planning Commission in cooperation with 

the information and computer centers of the ministries and departments. 

The National Economic Cotton Complex (NKHK), the optimization of which 

has been studied by the Republic of Academy of Sciences with methodological 
assistance from the Central Economic-Mathematic Institute of the Academy 

of Sciencies USSR under the scientific leadership of Academician N. P. 
Fedorenko, will be included in the system of experiments first. 


COPYRIGHT: ‘"“Kommunist-Uzbekistana", 1979. 


{180-6508 ] 
6508 
CSO: 1863 


66 











SOCIOPOLITICAL ISSUES 
COMMENTARY ON THE ROLE OF COMPUTER NETWORKS 
Moscow LITERATURNAYA GAZETA in Russian 21 Nov 79 p 13 


[Excerpts from article by V. Ponomarev, Doctor of the Engineering Sciences 
and director of the Leningrad Scientific Research Computer Center of the 
USSR Academy of Sciences: "Great Possibilities, Justified Dangers"] 


[Excerpt] Most likely everyone remembers the age of "electronic romanti- 
cism" when we were 15 or 20 years old. Poets greedily assimilated new 
words for them, such as "robot" and "cyber", and at the same time running 
the risk: would not the omnipotent computer become their rival in the 
literary profession? The dangers seemed to have some foundation: the 
first poetic attempts of one of the computers was published and repeatedly 
quoted. "Computer" music even becam fashionable for some time. It seemed 
that the solution of the problem of electronic translation from one langu- 
age to another and the creation of machines capable of perceiving instruc~ 
tions delivered by a human voice or written by hand with a conventional 
pencil was not far off. As far economics is concerned, the power of the 
computer here appeared to be truly unlimited to the "romantics": the 
machines forget nothing, retain everything in their immense memory, pro- 
cess everything at their fantastic speed, and not a single nut, and not a 
Single brick are lost by mistake, and not a single head of cabbage will 
spoil in the warehouse. 


We now look back on this brief epoch with a smile, as a beautiful, but 
irretrievable time of childhood. Computer equipment has gained a firm 
foothold in our life, but has hardly worked miracles. This is understand- 
able too: the decisive factor is nonetheless the "human" factor. The so- 
lution of some problems, which seemed to be close, have been put off in 
time, and new ones have come up in their place. The poets have markedly 
cooled towards "robots" and "cybers": the set of problems related to them 
are discussed today primarily in groups of specialists. 


On the other hand, if you will, this "today" is already yestrrday. For 
on the face of things, it seems that their is a new outburst of "“elec- 
tronic romanticism", In any case, in the West. However, insofar as one 
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can tell, there are more dark motives in it. And this is realted to the 
appearance and ever wider use in daily life of so-called computer net- 
works: a new method of utilizing computer equipment to process, store and 
transmit information, in which the computer, the electronic high capacity 
memory and high speed communications lines are combined into a single 
powerful system, 


As far as the dark aspects are concerned, their appearance is understand- 
able. There is logic in the fact that in contemporary capitalist society, 
the successes of science and engineering are turned inte new means of 
suppressing, squelching and annihilating personality. The rapid develop- 
ment of computer engineering is forcing many in the West to become alarmed, 
and to consider the dangers for man and society which follow from the 
capabilities inherent in modern computers and those under development. 
This alarm was sounded not so long ago at the international conference on 
artificial intelligence which took place in Repin near Leningrad. In par- 
ticular, in the reports of Professor Micha from EdinburghUniversity and 
Professor Fredkin from the Massachussetts Institute of Technology. 


This alarm is also felt in the articles from the French papers which are 
reprinted today. 


Thus, the accessibility of information provided by science and engineering 
and the convenience of its utilization are being turned into a cource of 
new misfortunes for individual citizens and entire states. 


On the other hand, under socialism with its planned mature of the economy 
and the interest of the state in creating conditions for the complete and 
universal developuent of personality, all of the capabilities embodied in 
computer networks can be fully utilized in the interests of society. The 
computer networks we have are a technical tool which permits the realiza- 
tion of a comprehensive approach to the management of the nation's de- 
velopment. There is no place in such a system for the contradiction 
between centralization and decentralization, since the presence of ade- 
quate information makes it possible to make decisions which maximally 
consider the interests of both the state as a whole and in individual 
regions. For planning social development of individual collectives, 
economic regions and the state as a whole, information is needed on the 
nature of the social needs of each member of a collective and their 
dynamics, and on the effectiveness of various social measures. Computer 
networks offer the most operationally effective method of obtaining, 
processing and storing such information. 


The utilization of such networks broadens the possibilities for the 
development of personality to an uncommon extent in the socialist gociety 
by opening up direct and convenient access to knowledge and things of 

value in the culture. The principles of programmed instruction have 
already been worked out on a sufficient basis and with sufficient detail. 
Computer networks permit the most complete realization of these principles, 
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something which will have a positive impact on the system of night school 
and correspondence course education. 


[152-8225] 
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SOCIALIST COMPETITION RESULTS OBTAINED BY COMPUTER 
Moscow TRUD in Russian 12 Dec 79 p 2 
[Article by Yu. Zinov'yev, chairman of the association trade-union committee | 


[Text } Scientific organization of labor actively contributes to the further 
development in an association of mass socialist competition to increase the 
effectiveness of production and the quality of work. Collective and person- 
al obligations obtain a precise technical and economic substantiation and 
engineering provision. 


The trade-union committee and the methods council for the competition have 
developed the forms of pledges and plans for all categories of workers. On 
a special graph, for example, is shown how each of the designated points is 
to be fulfilled, whether by increase of labor productivity, a saving of 
electric power or materials, improvement of quality... And in each pledge 
there are measures of scientific organization of labor without fail which, 
as a rule, are worked out and introduced on the basis of collaboration of 
workers and the engineering and technical personnel. 


The fulfilment of pledges is estimated by means of a computer according to 
an especially prepared program. Tabulated forms that reflect the course of 


fulfilment of socialist pledges regularly come to all the shops. 
. 
| 171-2174) 
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EXHIBITIONS 
YES-1035 AND YES-1060 EXHIBITED 
Kiev UPRAVLYAYUSHCHIYE SISTEMY I MASHINY in Russian No 5, 1979 backcover 


[Photos and Captions] 





YeS-1035 [left] Industrial robot [right] 
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YeS-1060 


COPYRIGHT: Izdatel'stvo “Naukova Dumka" “Upravlyayushchiye Sistemy I 
Mashiny”™ 1979 
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EXH|BITION OF YeS EVM AND SM EVM HARDWARE 


Moscow AVTOMATIKA, TELEMEKHANIKA I SVYAZ* in Russian No 10, 1979 pp 44-45 
[article by N. Zhirnova | 


‘Text] The exhibition "YeS EVM and SM EVM Herdware and Their Applications” 
was held in Moscow at the Exhibition of Achievements of the National Econ- 
omy of the USSR. It was dedicated to the 50th anniversary of the CEMA and 
the 10th anniversary of the signing of the Agreement on Collaboration in 
the Area of Computer Technology. 


The exhibits of the exhibition told about the use of electronic computers 
and automated control systems in various sectors of industry, agriculture 
and construction, in science and public health, trade and transport. in 
each of its sections examples of apparatus developed by specialists of the 
fraternal countries of socialism were presented. 


The first results of collaboration in the area of computer technology were 
demonstrated in 1973 in Moscow at the international exhibition “The Unified 
System of Electronic Computers--YeS EVM--of the Socialist Countries.” Six 
models of third-generation computers of “Ryad-l" were exhibited there-<-the 
YeS 1010, YeS1020, YeS1021, YeS1030, YeS1040, YeS1050--and over 120 differ- 
ent peripherals. 


In 1975 the CEMA member-countries started the development of improved 

YeS EVM models~-the "Ryad-2." The results of that joint work were summed 
up at the present exhibition. Six new modifications of computers were ex- 
hibited: 


The YeS1015 (Hungary), YeS1025 (CSSR), YeS1035 (Bulgaria and USSR), 
@oland and USSR), YeS1055 (GDR) and YeS1060 (USSR). The principal dif- 
ference of this family of “Ryad-2" computers from preceding models con- 
sists in the fact that they have an improved logical structure, and the 
specific cost per unit of capacity has been reduced. “Ryad-2" computers 
also can form gulti-machine complexes, 
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iwutomated work-place of a radio-designer (USSR) 


The computers were detionstrated within actual data collection and pro- 
cessing systems for various purposes, including remote processing. 


The YeS1035 EVM is a joint development of the USSR and Bulgaria. It is the 
only machine of those exhibited at the exhbition that permits using an ex- 
tensive fund of practical programs developed for the "Minsk-32" computer. 
It is more reliable than the "Minsk-32" and has additional programming 
systems and hardware that increase its possibilities. Thus, the presence 
of a microprogrammed memory assures simplicity and convenience in changing 
the configuration of computers, and a special set of diagnostic micropro- 
grams permits checking the efficiency of a machine in less than 15 minutes. 


Developed in the USSR with the participation of Polish specialists, the 
Ye 1045 EVM is intended for the solution of a broad range of scientific, 
technical and economic problems in both autonomous and in data processing 
system regimes. In solving economic tasks its capacity amounts to 540,000 
operations per second, The YeS1045 EBM is compact: the central group of 
devices--~the central processor, the input-output channels, the immediate- 
access e@emory and the power system--are arranged in three standard racks. 


The YeS 1060 EVM is a powerful coc, ter made in the USSR. Its speed is over 
1.0 million operations per second. Such machines will work in lerge com- 
puter centers and systems for processing large masses of information. The 
YeS 1060 EVM permits organizing two-machine complexes with the use of means 
of direct access and a common external memory field. Such a complex, the 
VK-2R-60 was demonstrated at the exhibition. Its total capacity is 2 
million operations per second, 


The YeS1015 EVM was developed by Hungarian specialists. It has various 
areas of application: control of rail transport, production and electric 
power distribution. It can be used in the oil and gas industry, for sci- 
entific and technical calculations, in trade, banking and financiel opera- 
tions, etc. 
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Cart for the transportation of Service device for disassembly 
stores (Poland) of integrated circuits (GDR) 


A minicomputer developed by Soviet engineers on the basis of the NTs-80 
microcircuit is very compact, but it has a high productivity of 550,000 
operations per second and a large capacity of 756 kilobytes. 


Along with universal general-purpose computers of the YeS EVM system the 
first line of control computers was demonstrated in the technical section. 
They are intended for the automation of technological processes and pro- 
duction facilities and processes of tests of new equipment, and also for 
the processing of scientific and planning information. At the present time 
the production of four models of control computers, the SM-1, SM-2, SM-3 
and SM-4, has been organized. Through a standard connector they all are 
connected with any computer of the YeS EVM system. 


At the exhibition a large place was allocated to various peripherals used 

with the "Ryad-2" computers. Their perameters have been substantially in- 
proved, their reliability has been increased and the products list has been 
expanded, 


Among the exhibited items are external magnetic disk and tape storages, 


printers and graph plotters, devices for data input from punched tape and 
cerds and from graphs, and displays. 


The YeS5067 file on replaceable magnetic disks is a novelty of the Bulgarian 
exposition. A large storage capacity of 200 Mbytes and a small access 
delay are combined in that device with simplicity of design and servicing. 


The YeS5003 magnetic tape store, also of Bulgarian origin, has a high tape 
transport speed (3 m/s), automatic tape loading and use of a phase-coded 
method of recording. With the YeS5503 control device that store assures 

@ high rate of data exchange, 190 kbytes/s. 
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The SM-52 (Hungary) is demonstrated. 


About 1200 Lines a minute--that is the printing rate of the Czechoslovak 
printer YeS 7039, 


Besides peripherals, remote processing equipment was displayed, including 
devices for connection with Lines of communication, data transmission 
equipment and various terminals. 


Demonstrated in the systems section of the exhibition were exhibits 
reflecting the application of hardware in various spheres cf the national 
economy. Shown were automated control systems for central and territorial 
agencies [ASU TsTO--avtomat izirovanneya sistema upravleniya tsentral 'nykh 
i territorial'nykh organov), automated enterprise management systems | ASUP 
predpriyatiyami), automated systems for the control of technological pro- 
cesses [|ASUTP tekhnologicheskim| protsessami], automated control systems 
for control of a sector of industry [OASU], automated design systems 
(SAPR} and various systems used for scientific experiments and research. 


The automated work-place of the designer of r-4io equipment is an exhibit 
of the USSR. Instead of the usual drawing b.. is there are displays and 
graph plotters. You would rather call a designer working with such equip- 
ment an operator. At points he will be able to introduce into the memory 
of the machine a tracing of a layer of a printing plate. The information 
will later be presented on a display, where by means of a Light pencil 
it will be corrected. Then it will again be recorded in the computer's 
memory, after which it will be sent to the graph plotter, which will con- 
struct a drawing of the plate and issue 4 copy of it. According to a 
special program a punched tape will be made for the automatic punching of 
openings on the plate. Similar automated work-places for des igner-bulld- 
ers were shown by Bulgarian and Czech developers, and for the planners of 
mini-computers by German specialists. 
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In proportion to the development, production and introduction of contem- 
porary computer herdware, the system for their complex servicing has been 
created and improved. Its goals are to increase the efficiency of use of 
computer hardware, curtail expenditures of socially necessary labor during 
its operation and rationally use material resources. 


A complex of various services is rendered in a centralized manner to the 
user. YeS EVM and SM EVM especially equipped for them are being delivered, 
adjusted and put into operation, and also operating systems and practical 
programs for general purposes. Warranty and post-warranty servicing and 
maintenance are provided and spare parts are made available, Complex 
servicing includes also the planning of computer centers and standard in- 
ternal arrangement of rooms. The training of operating personnel and the 
use of advanced experience also are tasks of complex servicing. 


Demonstrated in the exposition of that section were models of buildings of 
computer centers, school classrooms for the training of specialists, vari- 
ous equipment and special tools for preventive maintenance work, auxiliary 
equipment for the machine rooms and computer centers, cabinets for the 
storage of carriers, carts for their transportation, small tables, etc. 


The equipment intended for the repair and monitoring of the parameters of 
various units have great variety: panels for the monitoring of Logical 
TEZ's [expansion unknown], devices for the disassembly of integrated cir- 
cults, pulse generators and generators of functions with digital progran- 
ming, an automatic analyzer of logical circuits and other devices. 


The exhibition demonstrated the broad prospects of scientific and techni- 
cal collaboration of the socialist countries in the production of computer 
technology. 


COPYRIGHT: IZDATEL*STVO “TRANSPORT” 
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UDC 64:658.5.011.56 
CEMA COUNTRIES EXHIBIT AUTOMATED SYSTEMS FOR CITY SERVICES 
Moscow GORODSKOYE KHOZYAYSTVO MOSKVY in Russian No 12, 1979 pp 11-13 
[Article by Yu. A. Andryukhov, engineer: "Fruitful Cooperation"] 


[Fxcerpt] Automated control systems (ASU's) are used extensively ir. 
the socialist countries to improve the management of city services. 
Close cooperation among CEMA members facilitates the establishment 
of automated systems. The fraternal countries are progressing well 
in this area, putting the long-range comprehensive program of social- 
ist economic integration into effect. On the basis of the Agreement 
on Scientif ic-Technical Cooperation in the Area of Computer Develop- 
ment and Production, the CEMA countries have joined their efforts in 
creating the Uniform System (YeS) of electronic computers and, some- 
what later, minicomputers. The Intergovernmental Commission on 
Computer Technology was formed in accordance with this document and 
given the task of joining and coordinating the efforts of the coun- 
tries in scientific research and experimental design wor! on the 
basis of a uniform approach, division of labor, and cooperation. 


In recent years our countries have developed qualified scientific 
cadres and production collectives, built powerful industries engaged 
in the production and servicing of computer equipment, and supplied 
plants with the latest industrial equipment. “he software “industry” 
has grown strong. 


The international exhibition "Uniform System of Computers and Mini- 
computers and Their Application” presented this year at the Exhiti- 
tion of the Achievements of the USSR National Economy summarized 
long years of cooperation among CEMA members in this area. Exstire 
families of YeS computers and minicomputers were on display, to- 
gether with about !00 different peripheral units and more than 70 


different ASU'e«. 


ASU's developed for city services occupied animportant place in the 
exhibition. The systems also covered key sectors such as planning 














The ASU for City Services Makes Good Use of This 
Robotron 1375 Optical Reading Unit. 





and construction, public health, trade, transportation, and traffic 
control. 


The largest number of automated systems has been established ir the 
public health field. The Gorzdrav [City Health] ASU developed by 

the Novekuznetsk Institute for Advanced Study by Doctors in coopera- 
tion with several institutions and scientific research institutes 

is designed to improve the quality and efficiency of medical service 
to the population of a large industrial city. Introduction of the 
first phase of the system will help automate record keeping and 
analysis of the activities of emergency medical care stat’ ns, the use 
of doctor time at ciinics and beds at city hospitals, and the rate of 
illness involving loss of work capability; financing and monitoring use 
of estimated expenditures; “perationai monitoring of the work of epi- 
demiological stations and air quality in the basin, as well as various 
other functions, The Corzdrav ASU performs a total of 120 tasks. 


The problem of protecting air quality is resolved more fully by the 


cangigiyena [Sanitary Hygiene] ASU. We discussed this system in 
dete ll earlier this year, in issue No 10 of the journal. 
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In recent years a powerful industry engaged in 
the production of computers has been established 
in the CEMA countries. 





The Bol'nitsa [Hospital] ASU developed at MNIPI ASU GKh [Moscow Scien- 
tific Research and Planning Institute of City Services ASU's] aims to 
improve the administration of structural subdivisions of a therapeu- 
tic institution and the hospital as a whole and the planning of their 
activities; raise the quality of medical service; and improve work to 
provide medication and the use of hospital beds and medical cadres. 
This system makes it possible to automate management of beds, monitor 
the provision of medicatien to patients, monitor the activities of 
hospital wi bdivisions and personnel, organize cooperation among sub- 
divisions, and perform recor’ keeping and report functions more eff i- 
ciently. 7 


Interesting automated systems have been set up in the construction 
industry. The Inzhstroy [Engineering Construction] ASU was developed 
by specialists at MNIPI ASU GKh for Glavmosinzhstroy [Main Adminis- 
tration for Engineering Outfitting and Site Preparation of the Moscow 
City Fxecutive Committee]. Most of its subsystems and problem sets are 
aimed at improving the economic mechanism. Among the functions auto- 
mated by the system are: ompiling a detailed description of the pro- 
duction process of the main administration's construction program; 
shaping the free calendar plan of work for the year; keeping track of 
introduction of projects by types of structures for the quarter; com- 
piling a chart of the distribution of primary labor and technical re- 
Sources; and distributing the construction volume of the main ad- 
ministration's annual program to the trusts. 
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At the exhibition che YeS-1055 was demonstrated 
by specialists from East Germany. 


The subsystem for operational monitoring and control helps achieve 
work rhythm and efficiency. It issues information on progress in 
construction of projects by iypes of jobs for a definite period of 
time, progress in construction of a project in a rayon, warnings for 
ritical ceviations in actual construction of projects relative to 


the plan, and the like. 


he basis of the system's economic efficiency lies in optimization 
for mstruction work to achieve maximum concentration of 
the main administration's capacities in those places where material 
resources can be used efficiently, to insure smooth launching of 
projects in operation, to maintain reliable checks on the course of 
nstruction and launching of projects, and to make operational de- 
sions when needed. 
e D ASU, an automated control system for street traffic, has 
practical application in the capital of Bulgaria. Its objec- 
tive is to increase motor vehicle traffic speed and safety on main 
streets. The D ASU is constructed on the modular principle. 
Fach module regulates traffic in a region which cannot have more 


than %O intersections. 


‘ffic data are fed to the computer along automatic communications 
from each intersection. The machine processes the data and 
commands to control units that operate the traffic lights and 





eight-position road signs. After the instructions are carried out 
the execution statement is sent to the computer. The ASU provides 
three types of traffic control: automatic change of traffic light 
colors after a certain period of time, manual switching from a con- 
trol console, and searching for problems in different units of the 
system. 


According to the findings of Bulgarian specialists the p ASU makes 
it possible to increase traffic speed at controlled intersections 
by 25-30 percent and cut vehicle waiting time at intersections 25 
percent. 


Setting up ASU's for territorial management agencies is, in the 
opinion of specialists, the most difficult problem. The " pera- 
tions system for supervision of plan fulfillment,” presented by 
Bulgaria, is used to help territorial administrative bodies that are 
supporting fulfillment and overfulfiliment of plan indexes prepare 
for decision-making. The ASU provides operational (each day and 

each 10 days) collection and processing of data received from dif- 
ferent organizations located in the oblast and presentation of neces- 
sary information to managers. The system operates on the basis of a 
YeS computer installed at the territorial information and <omputing 
center in Plovdiv. Bulgaritn specialists have calculated that the 
economic benefit from introduction of the ASU is more than 3.7 levs. 


The rayon automated system of Kuntsevskiy Rayon of Moscow, developed 
by specialists at MNIPI ASU GKh, is figured to perform 55 tasks. 

It is to be introduced in phases. The first phase of the system 
performs such important jobs as: keeping track of the level of pub- 
lic services provided; evaluating efforts of the rayon with respect 
to construction and general facelifting; recording, processing, and 
answering requests corcerning residential housing in the rayon, 
apartment rent, and various other matters. 


The second phase of the rayon ASU encompasses operational monitoring 
and control, planning and regulation of the rayon budget, public 
health, culture, and construction. The expected annual economic ben- 
efit from introduction of the system is about 1.5 million rubles. 
This will be achieved by reducing above-norm stocks of raw materials 
and better use and redistribution of resources. In the future it 

is expected that this system will be used to set up ASU's in other 
Moscow rayons. 


Analysis of displays at the exhibition of the YeS system of com- 
puters and minicomputers and their application showed that the CEMA 
countries are steadily broadening work to develop city ASU's with 

a uniform data base, following the modular principle. We can now 
say that our countries are using systems that work in real time. 


Packages of applied programs are being used more and more broadly 
in the socialist countries in setting up ASU's for city services. 


82 





National libraries of applied program packages have been established 


and a joint fund of algorithms and programs of the CEMA countries, 


g 

whose services can be used by participants in the Agreement on Coop- 

eration in the Field of Computer Technology, is functioning suc- 
essfully. All this tllustrates that the promising cooperation among 
soctalist couwntrles in this area Is bearing trult. 

COPYRIGHT: Izdaniye ispolkoma Mossoveta, 1979 
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CONFERENCES 


CONFERENCE ON QUESTIONS ON CREATION OF ASGS FUNCTIONAL SUBSYSTEM "STATISTICS 
OF INDUSTRY" 


Moscow VESTNIK STATISTIKI in Russian No i2, 1979 p 60 
‘Article) 


‘Excerpt! A conference on questions in the creation of a functional sub- 
system “Statistics of Industry” of the automated system for state statistics 
(ASGS) was held in Tallin in May of this year. Present at it were represen- 
tatives of central statistical administrations of the union republics, the 
statistical administrations of oblasts, branches of the All-Union State 
Technelogical Planning Institute and the Scientific Research Institute of 
the USSR Central Statistical Administration, participating in the develop- 
ment of the functional subsystem "Statistics of Industry." The conference 
examined the course of fulfilment of the work program for 1976-1980 on the 
creation and introduction into effect of that fi actional subsystem, and 

also questions about the preparation of the planaing documentation on the 
subsystem as a whole; solutions of specific stacistical problems on the 
basis of contemporary electronic computer equipment and advanced methods of 
data processing technology; improvement of the system of statistical indi- 
cators and methods of analyzing them; the creation of automated data banks; 
the application of a register form of storage and issuance of information; 
the organization of work in the contemporary stage of the creation of a 
functional subsystem; the development of functional subsystems and of the 
automated system for state statistics as a whole in the Eleventh Five-Year 
Plan. 


The chief of the Central Statistical Administration (TsSU) of the Estonian 
SSR, G. Ke Kimask, greeted the participants in the conference with a short 
opening address. He shared experience in the creation of the Register of 
irdustrial Enterprises, first developed in the TsSU of the Estonian SSR 

and noted the need to increase the role of centralized solutions in the 
matter of creating ASGS's. 


The head designer of the subsystem, V. I. Garmash, deputy chief of the Ad- 
ministration of Statistics of Indusry of the USSR TsSU, presented a report 
entitled “Tasks and directions in the development of the functional ASGS 
subsystem ‘Statistics of Industry'." 
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"At the present time, within the framework of the functional subsystem,” 
said the reporter, “the processing of 19 summary reports (electronic data 
processing complexes) has been transferred to the computer, including such 
labor-consuming reports as those on the main indicators of the work of in- 
dustry, on thr fulfilment of the plans for labor, on the presence and motion 
of fixed assets, etc.” 


COPYRIGHT: Izclatel*stvo "Statistika", 1979 
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PUBLICATIONS 
BIBLIOGRAPHIC CITATIONS FOR NEW BOOKS ON COMPUTERS 
Moscow KNIZHNAYA LETOPIS' in Russian No 50, 1%7* pp 29, 46 


[Excerpt] 46796. Grachev N.I., Yevtushenko Yu.G. “Paket programm dlya 
resheniya zadach optimal’nogo upravleniya” ["A Package of Programs for the 
Solution of Optimal Control Problems"), Moscow, Computer Center of the 
USSR Academy of Sciences, 1978; 78 pp, with illustrations; (Communications 
on Applied Mathematics/ USSR Academy of Sciences, Computer Center). 


46932. Tetel'baum I.M., Shneyder Yu.R., "400 skhem dlya AVM" ["400 Circuits 
for Analog Computers"), Moscow, Energiya Publishers, 1978, 246 pp. 


46933. Urmayev A.S., “Osnovy modelirovaniya na AVM “ ["The Fundamentals of 
Modeling on Analog Computers”], Moscow, Mir Publishers, 1978, 272 pp. 


46934, “Fiziko-tekhnologicheskiye voprosy kibernetiki” ["Physics and Pro- 
duction Engineering Questions in Cybernetics"), (Collection of Papers) / 
Ukrainian SSR Academy of Sciences, Scientific Council on “Cybernetics” 
Problems, Institute of Cybernetics; (Editor-in-chief, V.P. Derkach), Kiev; 
Institute of Cybernetics, 1978, 91 pp; with illustrations, 21 cm; biblio- 
graphy at the end of the papers; 27 kopecks, 550 copies. 


COPYRIGHT: “Knizhnaya letopis'", 1979 
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NEW CYBERNETICS BOOKS LIST 


Moscow KNIZHNAYA LETOPIS' in Russian No 52, 1979 pp 18,19,36,37 
[Announcements } 


‘Excerpts ] No 48364, Diskretnyye sistemy upravleniya (Discrete Control 
Systems}: Collection of Articles. Ukrainian SSR Academy of Sciences, 
Selentific Council for the Problem "Cybernetics." Institute of Cyberne- 
tics; chief editor, V. M. Kuntsevich; Kiev, Institute of Cybernetics, 
Copyright, 87 peges, 25 kopecks, 500 copies 


No 468368. Samoorganizatsiya kiberneticheskikh sistem [Self-organization 
of Cybernetic Systems]: Collection of Articles. Ukrainian SSR Academy of 
“fences. Scientific Council for the Problem “Cybernetics.” Institute of 
mrnetics; chief editor, A. G. Ivakhnenko; Kiev, Institute of Cyberne- 
» Copyright 1978, 83 pages. 25 kopecks, 500 copies. 


No 48516. Vychislitel'naya tekhnika i programmirovaniye (Computer Techno- 
logy and Programming): Collection of Articles. USSR Academy of Sciences. 
Siberian department, Buryat branch, Institute of Natural Sciences; chief 
editor, A. N. Buinov; Ulan-Ude, Buryat branch, Siberian Department, USSR 
Academy of Sciences, 1978, 136 pages, 1 111, table, 45 kopecks, 500 copies. 


No 48524, Sistema PUL'T-78 (The Pul't-78 System]: Manual for Use. By 

V. M. Bryabrin, G. I. Yeselev, S. Ie Pirin, etc. Moscow, USSR Academy of 
Sciences Computer Center, Copyright 1978, 99 pages; Report on Computer 
Software, USSR Academy of Sciences Computer Center, 35 kopecks, 500 copies. 


COPYRIGHT: “Knizhnaya Letopis'”, 1979 * 
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SELECTIVE LIST OF JPRS SERIAL REPORTS 


USSR SERIAL REPORTS (GENERAL) 














USSR REPORT: Agriculture 
USSR REPORT: Economic Affairs 
USSR REPORT: Construction and Equipment 
USSR REPORT: Military Affairs 
USSR REPORT: Political and Sociological Affairs 
USSR REPORT: Energy 
USSR REPORT: International Economic Relations 
USSR REPORT: Consumer Goods and Domestic Trade 
USSR REPORT: Human Resources 
USSR RIPORT: Transportation 
USSR REPORT: Translations from KOMMUNIST* 
USSR REPORT: PROBLEMS OF THE FAR EAST* 
USSR REPORT: SOCIOLOGICAL STUDILES* 
USSR REPORT: USA: ECONOMICS, POLITICS, IDEOLOCY* 
USSR_SERIAL REPORTS (SCIENTIFIC AND TECHNICAL) 

(SSR REPORT: Life Sciences: Biomedical and Behavioral Sciences 
USSR REPORT: Life Sciences: Effects of Nonionizing Electromagnetic Radiation 
USSR REPORT: Life Sciences: Agrotechnology and Food Resources 
USSR REPORT: Chemistry 

SSR REPORT: Cybernetics, Computers and Automation Technology 
USSR REPORT: Electronics and Electrical Engineering 

USSR REPORT: Engineering and Equipment 

USSR REPORT: Earth Sciences 

USSR REPORT: Space 

USSR REPORT: Materials Science and Metallurgy 

USSR REPORT: Physics and Matheratics 

USSR REPORT: SPACE BIOLOGY AND AEROSPACE MEDICINE* 

WORLDWIDE SERLAL REPORTS 

WORLDWIDE REPORT: Environmental Quality 
WORLDWIDE REPORT: Epidemiology 
WORLDWIDE REPORT: Law of the Sea 
WORLDWIDE REPORT: Nuclear Development and Proliferation 
WORLDWIDE REPORT: Telecommunications Policy, Research and Development 
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